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PREFACE 



The onward progress of geological science during more than a 
quarter of a century since the first edition of the present Memoir 
appeared has not left the Isle of Wight unaffected. The 
geologicnl formations on which the beauty of that fair Island so 
largely depends have been studied in great detail in all parts of 
the South of England, as well as in foreign countries. The coast- 
sections of the Isle of Wight have even become subjects of discus- 
sion and controversy. When, therefore, the first edition of this 
Memoir was nearly exhausted, and it became necessary to under- 
take the preparation of a second edition, I felt that no satisfactory 
progress could be made in this task until the Map of the Island 
had been first revised and brought abreast of the present con- 
dition of Geology. The publication of the large Ordnance Survey 
Maps on the scale of six inches to a mile supplied for such a 
revision a far more accurate and convenient basis than was 
available at the time when the Island was originally mapped by 
the Geological Survey. 

Accordingly, Mr. Bristow, the Senior Director, to whom 
science is mainly indebted for the first Survey Map of the Isle of 
Wight, and for the Memoir descriptive of the structure of the 
Island, undertook the serious labour of superintending the pre- 
paration of new editions, both of Map and Meinoir. 

In the following Prefatory Note supplied by him he has stated 
how this work has been carried on under his general supervision. 
The revision of the Map became in fact a re-survey of the Island, 
as all the lines were retraced on the ground. It is, however, due 
to Mr. Bristow to add that the main geological lines remain- 
nearly as he mapped them more than 30 years ago. 

In the preparation of the present edition of the Memoir so many 
and important have been the changes required that the work 
might not unfairly be described as a new one. The revision alike 
of iJap and Memoir has been made under Mr. Bristow's direction 
and with his co-operation, by two of the officers of the Survey, 
Mr. C. Reid, who took the Tertiary area, and Mr. A. Strahan, who 
had assigned to him the Secondary Kock^. I have also myself 
personally visited the Island with Messrs. Reid and Strahan, and 
read over on the ground the proofs of the following chapters. 
I will here briefly mention some of the more important alterations 
and additions. 

In discussing the relations of the Wealden to tlie Upper 
Neocomian Rocks it is shown that these two groups are separated 
by a sharply-defined lithological demarcation, accompanied by a 
palaeontological break. 
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In re-mapping the Lower Greensand Mr. Strahan has taken 
advantage of certain broad lithological characters, which being 
traceable across the Island, permitted of a convenient subdivision 
of that formation into groups whose respective limits could be 
shown on the Map. This subdivision, for which a new scheme 
of colouring has been adopted, is only intended for the Isle of 
Wight, where it is of considerable local service. Mr. Strahan 
found that an upper subgroup of the Lower Greensand, correspond- 
ing to the Folkestone Beds, existed on the Island, capable of sub- 
division into an upper ferruginous and slightly conglomeratic rock, 
the Carstone, which passes up into the Gault, and a lower sand- 
rock resembling in lithological characters the Folkestone Beds, and 
passing downwards into ferruginous sands. Another subgroup, 
exhibiting both the lithological and palseontologioal features of the 
Sandgate Beds, has been placed with these underlying sands (the 
Hythe Beds) under the name of the Ferruginous Sands. The 
position and extent of the Atherfield Clay remain nearly as in the 
first edition of the Map. 

A few fossils have been added to the small fauna hitherto 
yielded by the Gault. A line has been engraved on the Map to 
mark the position of tlie bold topographical feature formed by 
the Chert beds of the Upper Greensand in the central parts of the 
Island. 

The subdivisions of the Chalk which can be traced on the 
ground have now been inserted on the Map. The Chalk-rock 
is so shown, but the Mel bourn-rock, though frequently recog- 
nised in place, is not represented on the Map for want of space." 

In the preparation of the following Chapters it has been found 
necessary entirely to re-measure the cliff sections of the Secondary 
Eocks. This has been done in Compton Bay from the Upper 
Greensand downwards, in Atherfielil Bay from the Chalk-marl 
downwards, and in Sandown Bay from the Chalk-rock down- 
wards. The total thickness of strata measured at the last-named 
locality was 1,218 feet. The results of this detailed re-exami- 
nation are shown graphically in Plate II., which repr( sents the 
coast-section from Compton Bay to Blackgang, and in Plate III., 
■which contains a series of comparative Vertical Sections showing 
the varying thickness of the Secondary formations indifferent 
parts of the Island and on the adjacent coast of Dorsets^hire. 

In revising the Tertiary area of the Island, Mr. Eeid found 
that only slight changes were required in the Eocene lines of the 
INlap. In the Sections and Memoir he has somewhat modified 
the boundaries of the Bracklesham and Barton Beds in con- 
formity with the recent researches of the Eev. Osmond Fisher 
and Mr. Keeping. The so-called "Upper Bagshot Sands" of 
the Isle of Wight are not improbably considerably higher than 
the division of that name in the actual Bagshot district. Hence 
until the position of the glass-sands of the Island has beeii 
definitely ascertained, it has been thought desirable not to speak 
of these deposits as « Upper Bagshot," but to revert to the older 
name of " Headon Hill Sands." 



The classification of the Eocene formations into Upper, Middle, 
and Lower, adopted in the first edition of the Memoir, has been 
modified. The so-called " fluvio-marine beds " of the Isle of 
Wight are now classed as Oligocene. 

The most important alteration of the Map of the Tertiary part 
of the Island has been in the tract occupied by the Hamstead 
(Hempstead) Beds. These strata have been detected by Mr. 
Keid by means of a boring apparatus over a large area, so that 
instead of covering a space of only two or three square miles, they 
really spread over half of the Tertiaiy district of the Island. 
They also prove to be of considerably greater thickness than has 
been supposed, their actual thickness being 260 feet instead of 
170 feet. The sections in the Tertiary districts have been re- 
measured where it was thought desirable. The Chapters on the 
Tertiary rocks in the present Memoir have been largely extended 
and in great part re-written. 

In the recent re-survey of the Isle of Wight the superficial 
deposits have been mapped out in detail. They have been 
arranged in four groups which are based, as far as possible, on 
chronological order. Excluding the angular ilint-gravel of the 
Chalk Downs, the age of which is doubtful, the oldest group, that 
of the Plateau Gravels, is shown to be probably as old as, and 
perhaps contemporaneous with, some of the Glacial deposits of 
the Midlands. But no conclusive evidence has been obtained 
in the Isle of Wight of the co-operation of coast-ice or land-ice 
in the formation of these deposits. 

The later groups (Valley Gravels and Alluvia) contain the 
records of successive stages in the excavation of the present 
system of valleys. This chapter of geological history possesses a 
special interest and value from the insular position of the Isle of 
Wight and the changes that have resulted from the cutting back 
of the coast-line by the sea. The drainage system of the Island, 
like that of the South of England generally, has been determined 
by the great lines of anticlinal and synclinal folds into which the 
Secondary and Tertiary strata have been thrown. Each main 
anticline became a line of watershed, but in the subsequent 
gradual denudation of the general surface of the land the forms 
and elevations of the topography have resulted, not from these 
underground movements, but from the relative durability of the 
rocks. The areas of maximum elevation at the present day are not 
those where the greatest amount of upheaval took place in past 
time. 

Mr. Strahan's survey of the superficial deposits in the south of 
the Isle of Wight affords a glimpse of an older and different 
topography before the Chalk Downs of that region had been 
reduced to their present limited area. An extensive sheet of 
river-gravel in the south-west of the Island marks the course of 
what must at one time have been a considerable stream, taking its 
rise among the Southern Downs which then stretched southwards 
into the English Channel. As Mr. Oodrington has suggested, 
this stream flowed westwards and northwards by Freshwater to 
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Yarmouth. But by the gradual encroacliment of tlie sea its 
drainage area has been greatly reduced, and at last its valley has 
actually been reached and cut across by the waves, so that the 
stream there enters the sea, and the lower part of the valley is left 
almost dry. 

One of the following chapters has been devoted to a description 
of the nature and position of the various anticlinal and synclinal 
folds which play so large a part in the geological structure, not 
only of the Isle of Wight but of the whole of the south-eastern 
mainland. From the evidence obtainable in the Island we know 
that these plications of the rooks were produced at some time 
subsequent to the deposition of the Oligocene strata. Elsewhere 
we obtain proofs that they were completed before the Pliocene 
period. The limits of their geological date are thus fixed. 

The Appendices include a number of well-sections and borings 
collected and arranged by Mr. Keid. The fossil lists formerly 
dispersed through the Memoir have been thrown together into 
one tabular statement which has been prepared by Messrs. Reid 
and Strahan with the assistance of Mr. G. Sharman and Mr. E. T. 
Newton, Palseontologists of the Geological Survey. A geological 
bibliography, compiled by Mr. Bristow, has been added to the 
Memoir. 

ARCH. GEIKIE, 

Director- General. 
Geological Survey Office, 
London, 
April 1889. 



[Since this preface was written, and while these pages are 
passing through the press, Mr. Bristow has been removed from us 
by death. We hoped that he would have lived to see the final 
publication of this Memoir, in the preparation of which he took so 
keen an interest. The correction of his " Notice " formed his last 
piece of scientific work, and in returning it to me only a few 
weeks before the illness from which he never recovered, he 
expressed with characteristic courtesy his approval of all that had 
been done to make this new edition a fitting termination to the 
labours of his long career in the Geological Survey. We cherish 
his memory as a loyal and helpful friend and a distinguished 
colleague. 

A. G. 

June 24th, 1889.] 



vu 



NOTICE 

(By H. W. Beistow, F.B.S.) 



The original survey of the Isle of Wight on the one-inch scale 
■was commenced under the personal superintendence of Sir Henry 
T. De la Beche in the year 1848, and was carried on at intervals 
between that year and 1856 by the late Professor Edward Forbes 
and myself, Mr. W. T. Aveline at the same time completing a 
portion of the Secondary area between Chale and Dunnose, the 
whole being under the direction of Professor A. C. Earn say. 
During part of the time that the Island was being surveyed 
assistance was rendered by the late Mr. R. A. C. Godwin-Austen, 
Mr. Henry Keeping (now of the Woodwardian Mus-eum, 
Cambridge), and by the Fossil Collectors, Richard Gibbs and 
John Cotton. 

A re-survey of the Island on the six-inch scale instituted by the 
present Director-General was begun in November 1886, nnd was 
completed by the end of the year 1887, the northern or Tertiary 
half of the Island being mapped by Mr. C. Reid, and the southern 
or Secondary half by Mr. A. vStrahan. This re-survey, reduced to 
the new one-inch Ordnance Alap, was published in 1888. Clean 
copies of the six-inch Maps have been deposited in the Geological 
Sur\ey Office for reference, and a duplicate set of these sheets, 
mounted as a wall-map, was exhibited at the International 
Geological Congress in 1888, and is now suspended in the Museum 
of Practical Geology. 

The first edition of the present Memoir was published in 1862. 
It was written by myself by desire of the late Sir Roderick J. 
Murchison, then Director- General, use being made, when neces- 
sary, of the posthumous Memoir on the Fluvio-marine Formation 
of the Isle of Wight by Professor E. Forbes, in which some of 
the notes I had made had already appeared. In the preparation 
of the present edition of the Memoir the authorship of the 
revision has followed the same general distribution as in the case 
of the mapping. The account of the Secondary rocks has been 
revised and enlarged by Mr. Strahan, who, besides examining 
these rocks in the Isle of Wight, continued the mapping of their 
subdivisions into the neighbouring coast of Dorsetshire. The com- 
parisons with the Geology of the mainland made in the following 
account of the Secondary rocks are thus entirely his. 

The chapters on the Tertiary rocks have been revised and 
much enlarged by Mr. Reid. The most important change which 
he has been able to make in the Map, the great extension he has 
given to the Hamstead Beds, has been rendered possible by the 
application of a boring apparatus, whereby no fewer than 358 
borings, ranging from 10 to 33 feet in depth, were made in the 
Tertiary area of the Island. 



Till 

The lists of fossils have undergone a thorough revision by 
Messrs. G. Sharman and E. T. Newton, who have also named the 
additional specimens collected during the progress of the re- 
survey. 

Professor T. Rupert Jones undertook the determination of the 
Ostraeoda, revised the lists of these Crustacea, and furnished 
Table V., which gives a synoptical view of their distribution. We 
are also indebted to Mr. J. Starkie Gardner for the account of 
the Flora of the Bagshot Beds of Alum Bay, and to Mr. Car- 
ruthers for looking over the lists (in MS.) of the plants of the 
Secondary rocks. Mr. W. Hill kindly undertook the examination 
under the microscope of nodules from the Upper Chalk of White- 
cliff. Advantage was taken also of the intimate knowledge of 
the Geology of the Isle of Wight possessed by Mr. Henry Keeping 
to obtain his assistance in revising some of the detailed sections 
of the Tertiary strata. 

H. W. Beistow. 

London, March 30, 1889. 
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CHAPTER I. 

Introduction and Table of Strata. 

The Isle of Wight is of a lozenge shape, with its longer axis 
extending nearly east and west from the Foreland to the Needles, 
a distance of 22^ miles, and its shorter axis neirly north and 
south from West Cowes to Rocken End, a distance of 13 miles. 
The northern apex is situated immediately opposite the mouth of 
Southampton Water. The two northern sides of the Island are 
nearly parallel with the mainland of Hampshire, from which they 
are separated by the Solent on the west, and on the cast by the 
sea between Southampton Water and Spithead. The nearest 
point to the mainland is Clift" End, which is only a mile distant 
from the bank of shingle and sand on which Hurst Castle is 
situated ; but the Solent is generally from two to three miles in 
width, while the channel east of Southampton AVater reaches a 
breadth of four miles. The area of the Island, as deduced from 
the Ordnance Survey, is 155 square miles 370.209 acres, in 
which are included 122.684 acres of water, 9 square miles 34.076 
acres of foreshore, and 434.454 acres of tidal water. It i.s divided 
into East and West Medina by the liiver ^Medina, which, rising 
near the southern apex of the Island, runs northwards through a 
gap in the chalk range, and discharges itself into the sea between 
East and West Cowes.* A more marked physical division is 
that produced by a bold range of Chalk Downs, which extends 
from the , Needles to Culver ClifF.t The area lying to the 
north of this range is occupied by Tertiary strata, and is chiefly 
characterised by the heavy and clayey nature of the land, and 
by the numerous woods which cover its surface, especially east 
of the River Medina. The tract of land souih of the chalk range 
is occupied chiefly by the Lower Greensand, and presents a 

* The Isle of W ight was called " Meden " in former times. The Roman name for 
it -was Vectis. In Camden's Saxou Chronicle and Domesday Book and in the 
oldest records it is written " Wict." — II. W. B. 

t Calver Cliff (after the Anglo-Saxon name " culfre," a dove) was probahly so 
named from its being the resort of numerous wild pigeons of a small species (Columha 
saxitilis) which made it their haunt. I'cunant states that " these birds make at a 
certain season most enormous flights ; they come diiily in vast flocks, as far as the 
neighbourhood of Oxford, to feed on the turnip-fields, aud return again to these 
and Freshwater Cliffs, where they pass the night." (Pennant's Journey, p. 151.) 
Culver Cliflf was also famous for a breed of hawks in the time of Queen Elizabeth.— 
H. W. B. 
, E 56786. A 
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2 GEOLOliY OF THE ISLE OF WICillT. 

Striking contrast to the north side of the Island in its generally 
light and loamy soil, and in the absence of woods in the 
southern part of the Hand also is found a g^ouP "^ ^^A' ^^'^ 
In- outliers of chalk, ^vhich rise to a far greater height than any 
IKirt of the generally low Tertiary district, and m fact form tne 
most elevated tract in the Ishmd. 

A considerable part of both the northern and southern parts 
of the Island is overspread by gravels and Alluvium, the tormei 
being of considerable thickness and commercial importance. 

Tlie folloft-ing table gives in descending order the tormations 

•shown upon the map : — 

Blown Sand - "It, 

Alluvium - - - ^Recent. 

Peat "J 

River Terraces (Gravel) 
Angular flint-gravel of the Chalk Downs 
Plateau Gravel 



> Pleistocene. 



Hamstead Beds - 
Bembridge Marls 
Limestone 



Oligocene. 

- ;>[" Fluvio-marine " 

- I of E. Forbes.*] 

■J 
1 



S.Eocene. 



)-Upper Cretaceous 



Osborne Beds 

Headon Beds 

Headon Hill Sands 

Barton Clay 

Bracklesham Beds 

Lower Bagshot Beds 

London Clay i 

Heading Beds - _ ' J 

Chalk-with-ilints 

Chalk Rock 

Middle and Lower Chalk v/ith >-- 
INlelbourn Rock. 

Chloritic Marl 

Chert Beds 1 .^ Greensand - 

Sands J ^ ' 

Gault - 

Carstone ~} 

Sand-rock Series - [Lower Greensand or | 

Ferruginous Sands f Upper Neocomian. )■ Lower Cretaceous. 

Atherfield Clay J j 

Wealden Beds with beds of sandstone -J 

The above formations will be described in ascending order, 
commencing with the Wealden — the lowest and oldest strata seen 
in the Isle of Wight. 

* The term " Vectian " was proposed for this group by Prof. John Phillips, hut 
has not been generaDy adopted. 
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CHAPTER II. 

THE WEALDEN J5EDS. 

Inti;oi)UCTion. 

These beds rise to the surface on tlie soutliern ami eastern 
sides of the Island, where they lia.ve been elevated alono- the 
auticliual axes of Bi-ixtou and Saiulown. The entire area occupied 
by them is very inconsiderable, not exceeding five square miles ; 
and there is no good section inland. On the coast, however, for 
six miles from Compton Bay to Atherfield, they are well exhibited 
in the cliffs (see Plates T. and IL), and there is also a tolerably 
fair exposure of them on the coast in Sandown Bay. The lowest 
beds exposed in the Island are the variegated Wealden clays and 
sandstones of Brook Bay. Judging from the section at Swanao-e, 
where the whole of the Wealden formation is displayed, there may 
be about as great a tliickness of these Ijeds below the sea-level in 
the Isle of Wight, as is seen cropping out in the cliffs. 

The Wealden Beds include (wo different but perfectly conform- 
able tj'pes, the one consisting of dark-blue or almost black shales, 
evenly bedded and splitting into thin laminre, together with 
layers of shelly limestone and ironstone, and very thinly laminated 
" paper-shales," crowded with the shells of minute ostracoda 
(Cyprids). Fossils are abundant in this type, though the number 
of genera is somewhat limited. PiiIikUiui, Ci/rcua (Ci/clas), and 
Z7;»V) occur in profusion everywhere, and Vicurya {= CcritliiuDi, 
Mdania, Potamides of previous writers) is abundant at Atherfield. 
This type is found invariably at the top of the Wealden formation, 
immediately under the Lower Greeusand, but appears also to be 
interstratified with the type now to be described. 

Fig. 1. Fig. 2. Fig. 3, 

Cyprulca spinigera, Sow. Ci/reiKi. Piiladina Jiuvioriim, iSow. 






The other type, under which the Wealden beds appear, is that 
of red, green, and variegated marls and clays (curiously resembling 
the Kcuper Marl), witli numerous included bauds of sandstone of 
variable thickness. The bedding is far from regular, and fossils 
arc comparatively scarce. A large ircsh\vatcr shell ( JJnin mlihtisix, 
Mant.), dirfted wood in great abundance, the rcnriius of fi^i', ami 
the water-worn bones of terrestrial reptiles are mot willi (hroughout 
the group). 

A 2 



4 CJEOLOGY OF THE ISLE OF WIGHT. 

The correlation of these two groups of the Isle of Wight with 
the Wealden strata of the mainland has caused some diversity ot 
opinion. Dr. Fitton and the older authors spoke of the upper 
group only as Wealden and of the lower as Hastings Sand, -by 
the Geological Survey they were both included under the name 
Wealden, but in 1856 Mr. Godwin Austin* slated that the Weald 
Clay might be seen "to alternate with, and therefore to be 
synchronous with, the marine Neocomian." Professor Judd t 
also in 1871 stated that he looked upon "the great mass oi 
variegated strata containmg only freshwater and terrestrial fossils 
.... as the Wealden proper," and that the upper group 
or Punfield Beds, as he caUed them, " may be regarded^ indif- 
ferently either as the highest member of the Wealden in our 
classification of terrestrial strata, or as a portion of_ the Neoco- 
mian in our grouping of the marine series." This view of their 
relations was suggested by the intermingling of brackish water 
or marine forms "svich as C<i nliti' , Awdrfed oysievs, and the estuarme 
Vicarya with purely freshwater forms such as Paludina and Unio. 
But unfortunately, the true base of the Lower Greensand not 
having been then discovered at Punfield, a large part of this forma- 
tion, with its highly characteristic fauna, was included in the 
"Punfield Beds" of Professor Judd, with the result that the 
fauna of these Punfield Beds was made up partly from the Lower 
Greensand and ])artly from the AVealden. 

This fact was first ascertained by Mr. Meyerf in the years 
1871-72. He observed that the Atherfield Clay with some of 
its characteristic fossils occurred beneath the fossiliferous zoae 
from which many of the marine Punfield fossils had been obtained, 
and that the characteristic cypridiferous shales with limestone 
occurred beneath and nowhere above this marine band. Plis con- 
clusions were strengthened by observations made by the Geologists' 
Association§ in 18S2, and have been fully confirmed by the exami- 
nation that was undertaken for the purpose of the present Memoir. 
The results and measurements obtained dm-ing this examination 
will be incorporated in the following pages, but it may be stated 
here that at Punfield, as in the Isle of Wight, the palajonto- 
logical break between the Wealden and Lower Greensand is 
complete, and is accompanied by evidence of considerable erosion 
of the former. 

The name of Punfield Beds, therefore, having been applied to 
strata belonging to two distinct groups, will not be used here. But 
at the same time it will be convenient to distinguish the beds for 
which the name was intended from the variegated Wealden typo 
which has been mentioned above. The name Upper Wealden 
is scarcely suitable, for, though generally found nt the top 
of the Wealden formation, they appear also to be interstra- 

** Quart. Journ. Geol. Soc, vol. xii. p. 66. 
f Ibid., vol. xxvii. p. 207. 

j Ibid., vol. xxviii, p. 243, and vol. xxix. p. 70. 
§ Proc, Geol. Assoc, Tol. vii. p. 388. 
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tified at various horizons in it.* On the other hand the most 
striking chavcactor'stic of the beds is their ?haly cliaracter, as com- 
pared with the almost structureless ^'aricgated clays, and the name 
of Wealdeu Shales will perliaps be sufficiently distinctive. 

The Wealden Beds rise from beneath the Lower Greensand in 
Brixton and Sandown Bays, on the south-western and south- 
eastern sides of the Island respectively. In both bays they rise 
with a steep dip from beneath the rocks which compose the 
central range of the Island . On receding from this central axis 
of disturbance the angle of dip grows less, until the beds finally 
assume a horizontal position, as may be seen near Brook, in Brixton 
Bay, and in Sandown Bay at the point where the coast-line cuts 
the Alluvium of Sando^vn Marsh. Still further south in each of 
these bays a gentle southerly dip sets in, and the higher beds of 
the Wealden series pass in succession below the beach. The 
structure, therefore, is similar at each locality, namely, that of a 
dome with a steep side to the north. 

Brook and Compton Bay. {Sec Plates IP. and III.) 

The lowest beds displayed iu the Island are those forming the 
shore near Brook and at Sedmore Point, half a mile south-cast 
of Brook Chine.f At Sedmore Point a bed of sandstone forms the 
foot of the chff for about 400 yards. Above it are blue, purple, 
and deep-red marls, overlain about half-way up the cliff by an 
impersistent bed of sandstone, with a gravelly band about 
18 inches thick, made up of fragments of sandstone with 
many small bones, at its base. Gyclas, Paludina, and Unio we. 
recorded by Fitton from this bed. The upper part of the cliff 
consists of purple and blue marls, with light-coloured bands 
containing much lignite. 

Between this Point and Brook Chine the strata have slipped, 
forming an undercliff, known as Eoughland, along the whole 
length of which (some 500 yards) there is no clear exposure of 
rock in place, though the extent of the slip shows that the beds 
must be chiefly clays. As we approach Brook Chine the section 
becomes clear again. A greenish band may be seen to rise 
westwards from beneath the beach, and to run along the upper 
part of the cliff past Brook Chine to a small chine 180 yards 
south of Brook Chine, where it descends once more to the beach. 
This bed is easily traced by its colour, and by the fact that it is 
crowded with large flattened masses of lignite, especially to the 
south and west of Brook Chine. It shows that the strata form a 



" Geology of the Weald (Geological Survey Memoir), and Drew, Quart. .Tourn. 
Geol. Soc, vol. xvii. p. 283. . . 

t The loeal name for the deep fissures or gullies, -which are termed chines in tlie 
Isle of Wight, is derived from the Anglo-Saxon chm, a cleft, ffjchf speaks ot the 
" chync of a ston--wall." So also, Spenser — 

" Wlieiu hyting deepe, so deadly it imprest. 
That quite it chyned his bacbe behind the sell." 

—Faerie Queene, b. iv., canto 6, xin. 
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gentle anticline, the centre being near Brook Chine, the deep- 
red and varieo;ated marls of which are perhaps the lowest rocks 
seen in the Island. 

The lignite bed described above appears to pass out to sea 
south of, and therefore below, a similar bed which is i^een at Brook 
Point, but the strata are so variable that it is impossible to speak 
with certainty. The section at the Point shows upwards of 
100 feet of red, jjurple, and blue clay with impersistent bands of 
sandstone, underlain by 13 feet of gi'ey clay, the lower part of 
which contains numerous flattened masses of black shining 
lignite. This lignite band rests upon a bed of hard sandstone, to 
Miiich the Point owes its existence. It is a whitish or pale-grey 
rock, about 6 feet thick, containing fragments of marl and clay, 
and with iron-pyrites abundantly disseminated through its upper 
])art. It is irregu'arly stratified, and its surface is undulating 
and covered with fucoidal and hollow vertical markings. 

Below and partly imbedded in this rock lie the scattered trunks 
of coniferous trees, known as the " Pine Kaft." Tliey were first 
observed by Webster in 1811,* but were more fully described by 
Mantell in 1846.t The trunk:- lie prostrate in all directions, 
broken up into cylindrical fragments. They are covered by thin 
liark, now in the state of lignite, the wood having been con- 
verted into a black or greyish calcareous stone,J with much iron 
pyrites. Many of the trees still present traces of woody structure, 
and the annuhir rings of growth are clearly perceptible ; but 
they are traversed also by numerous threads of pyrites. The 
trunks are generally of considerable magnitude, being from one 
to three feet in diameter ; two upwards of twenty feet in length, 
and of such size as to indicate a height of forty or fifty feet when 
entire, were noticed by Mantell. 

The "Pine Raft " can bo seen at low water only. Durino- gprino- 
tides it may be observed to rest on variegated marls, but all 
attempts to trace it eastwards from Brook Point have failed, pro- 
bably on account of its being of local development only. The 
purple marls forming the cliff above it are apparently the same 
beds that have made the great slip of Roughland, and the Pine 
Raft, if it is continuous, should be found in the cliff near Sedmore 
Point ; but though many large fragments of trunks are lying on the 
beach, there is no bed in the cliff exactly correspondino- to that of 
Brook Point. 

A- suggested by Mantell, the trees were probably drifted from 
a distance, in the same manner as the trunks, brought down by 
the Mississippi at the present day, are deposited in large rafts 
in the delta of that river. It is not to be expected, therefore, that 



Englefleld's Isle of Wight. 1816. 
t Quart. Jour7i. Gaol. Soc, vol. ii. p. 91. 1846. 



t XJuhke the trunks in the dirt-beds of the Islo of Portland, which are sili- 
? u w '''^?'^,°' I PO'/ited out the probability "that the fossil forest imbedded 
in the Weald Clay at Brook Point is impreKnatrd with phosphoric acid instead of 
carbonic acid, as is generally assumed." Jmirn. Roy. A,iric. Soc of Enaland 
vol. IX. p. 82. ■ J y ") 
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Fig. 4. 
Unio rahlensis, Mant. 



the " Pine Eaft" is of wide nuigo, or tliat the Iioiizou at wliicli 
it occurs siioukl be recognisable when tlie tree.> are m.t presiufc. 
There is no evidence tliat any of tlic trees in this or any otlier 
part of the WeaUkn series gi-ew upon tlie spots where they are 
now found. 

In the clilTs of tliis ueighbourliood there have been fouml also 
the cones to M-hich more special reference is made in the fossil 
list on p. 258. 

Mantell records also tiic occurrence of ChitJtrarin Lyclli! as a 
pebble on tlie beach of Brook Bay. 

The large freshwater shell, Unio mldcnsis, was first observed 
by Mantell "in the sandy clay beds immediately above the fossil 
forest " {op. cit., p. 94). It occurs also in some hard irony con- 
cretions, which have fallen to the beach on the west side of 
Sedmore Point. 

A large number of reptilian bones 
also has been obtained from the cliffs. 
Those on which the species Ii/iianodon 
Seeli/i was founded were obtained bv Mr. 
Hulke in the small chine 180 yards 
south of Brook Chine.* Onut/iojisis 
Ilulhci also occurred in Brook Bay, and 
footprints, l)elieved to be those of an 
Iguaiiodon, have been found G(]0 yards 
to the west of Brook Point, and near 
Sedmore Pohit by Mr. Beckles.f I'he jjrints occurred as casts, 
attached to a thin bed of hard san<lrock on the shore at low 
water. For further information on tlie fossils the reader is 
referred to the list on p. 258. 

As we proceed from Brook either westwards to Comjiton or 
eastwards to .Atherfield, an ascending section in the same l:)eds is 
provided in the cliff, the distance to be traversed in the former 
case before reaching the top of the Wealden beds being less on 
account of the greater steepness of the dip. We will first examine 
the cliffs westwards, as far as the great slip which marks the 
position of the Atherfield Clay (Plate II.). 

On rounding the Point we find the cliff composed princi})ally 
of red and purple marls for a distance of about 700 yards, the 
thickness of strata amounting to 439 feet. In the marls there 
occur beds of sandstone often conspicuous from their whiteness, 
and a few green bands containing lignite. Passing over some 
thin and impersistent sandstones near the Point, we meet the first 
noteworthy bed 170 yards further west, where there is seen in 
the upper part of the clift' a grey clay packed with lignite, resting 
on a white sandstone 5 feet thick, but thinning a\va\' westwards. 
This is overlain by purple and variegated clays, and 100 yards 
westwards a second bed of white sand-rock, 7 feet thick, succeeds. 
A third bed, 16 feet thick, is seen on the cuist side, and a fourth, 




* Quart. Jmirn. Gcol. Soc, vol. xxxviii. p. 135. 1882. 
t Ihid., -vol. xviii. p. ■)4;3. 1862. 
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9 feet thick, on the west side of Shippard's* or Compton Grange 
C'hine, the last-mentioned rock being of a pinkish hue from the 
abundance of grains of pink quartz in it. At 190 yards distance 
from this chine we see the purple strata pass up into characteristic 
blue Wealden Shales with nlnindant Gyrenn, Palndhui, Cyprkls, 
fish-remains, and fragments of ferns. These blue shales, which, 
like the Cowleaze becls, are iuterstratified with sands in the lower 
part, are about 222 feet thick, and are fully exposed up to and 
in a small chine 350 yards west of Compton Grange Chine, but 
beyond this they have been disturbed by slipping. They seem, 
however, to be succeeded by red marls at a point in the top of the 
cliff 50 yards west of the small chine, whether by a fault or natural 
superposition will be discussed subsequently. 

Continuing along the top of the cliff, where the strata are 
in place, we see a thickness of 193 feet of purple marls with 
irregular white sand-beds and with three beds of grey or white 
clay and sand with lignite, the highest and lowest containing 
large tree trunks in addition to a great abundance of small 
fragments of wood. 

These variegated strata pass up into blue shales and sandstones 
ivith bands of ironstone, which in the exposed parts have 
weathered into a cinder-like rock. About 27 feet of these blue 
deposits are seen in place, and they are followed by blue paper- 
shales with Cypris and slabs of Cyrcna limestone with fish-bones, 
seen only in slips, but estimated to have a thickness of 65 feet. 
These are overlain by the Lower Greensand. 

The question now arises whether the blue shales last described 
are the same beds as those near Compton Grange, the strata beinc; 
repeated by a strike fault with a downthrow to the south ; or 
'\\'hether there are two horizons at which this type of the A\^ealden 
eeries makes its appearance in the Isle of Wight, as on the mainland. 

It is in favour of the theory of a fault, that neither at Atherfield 
5 miles distant, nor at Sandown ] 5 miles distant, nor at Punfield 
20 miles to the west, can more than one group of shales of this 
type be seen, and that only at the top of the Wealden series. 
The thickness also of the beds visible between Brook Point and 
the top of the lower blue shales is much the same as that between 
Brook Point and the top of the Wealden Shales of Shepherd's 
Chine, namely, at the former locality 676 feet, of which 45-4 
are variegated, and in the latter 754 feet, of which 502 are 
variegated. The blue shales, moreover, strongly resemble the 
beds of Cowleaze and Shepherd's Chines. 

But on the other hand, the differences in the two sections of 
Compton Bay are so great, though only a quarter of a mile 
apart, that even allowing for the variability of Wealden strata, 
it is difficult to suppose that the same set of strata appears in 
each. The variegated beds of the upper part are characterised 
by au abundance of lignite associated with white clays; in those 
below lignite is scarce, but several bands of sand-rock stand out 



Not to tie ooufouDclcrl ivitli Stuphcrd's C'liinc, near Atlicrfidrt. 
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conspicuously. In the uppermost blue bods tb<'. sandstoiiea, 
except close to the liase, are not iirominent ; in the lower thcv 
form a marked feature. Tlio thickness, niorcovcr, of the lower 
set reaches 22'2 feet, that of the upper only about 92 feet, 
while, lastty, fosjils occur abundant!}' close to the base of the 
lower set of blue shales, but liave not been found in the 27 feet 
of the upper set which are clearly exposed. The evidence is 
therefore rather more in favour of there being two horizons in the 
Wealden series of Compton Bay, at which fossiliferous shales occur. 
AYhich of the two sets of shales should be compared with the 
Wealden Shales of Shepherd's Chine remains doubtful. If 
we correlate the lower set with the shales of Shepherd's Chine, 
we have nothing to represent the upper 285 feet of Wealden 
Beds of Compton Bay. But no evidence can be found of so 
great an erosion of the Wealden Beds as the absence of the strata 
in question would seem to imply. We may more probably view 
the lower shales of Compton Bay as a local intercalation of 
this Wealden type among the variegated beds. 

Before leaving Compton Bay we will refer briefly to the 
section of the Wealden Beds at Puntield, on the coast of 
Dorsetshire, already referred to. The Wealden Shales at that 
locality form a well-marked subdivision at the top of the Wealden 
group. They have a total thickness of 34^ feet, cypridiferous 
paper-shales, hard limestone with Cijrcna and Paludina, and some 
thin bands of sandstone being interstratificd with them. Down- 
wards they pass into white sandstone, grey clays with white sands 
or brown sandstone, and so into red marls. About 200 feet below 
them lie white clays and sands, with much lignite and con- 
cretionary lumps containing JJ nio valdcnsis. The total thickness 
of the variegated beds of the Wealden, near Punfield, has been 
estimated by various observers at 1,500 to 2,000 feet. 



Dcscriiding Section < if the IVcahlcii Beds from Compton Bay to 
Brooh Point. (See Plates II. and III.) 

Ft. In. 
Perna Bed (Compton Bay). 

'Beds seen only in land-slips, consisting of Cyprid shales witli 
a hard band, containing numerous fish-remains in the 
upper part, bands of limestone and ironstone ; estimated at 

Blue and grey clay and sand ----- 

Sand , - . - - . 

Blue shale ..---.- 

White sand and grit --..--. 

Ochry band (cinder-bed) passing into a solid ironstone where 
less weathered ...... 

Blue shale ------- 

Cinder-bed, as above .-.--. 

Grey clay, with large trunks of trees 

Purple marls . - - - - 

"White sandstone and clay with lignite 

Purple marls with sand-beds, about 

Fine white sand . - . . 

Pale purple clay . - - - - 
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Ft. In. 

White clay, crammed with great masses of lignite and trunks 

of trees - - - 5 

Yellow and white clay, passmg down 'i 

Purple marls, about - '^^ 

White sandy clay, with bones - - - - 6 

Deep red marls, about . . - 12 
Here there is possibly a large fault, repeating the Wealden 
Shales of Compton Bay (see p. 8). 

Blue shales, not well seen, about - 2(1 

Shales, seen in the west bank of a small chine - - 21 
Paper shale, with Cvprids - .-08 

Cyrena Umestone - - " - 2 

Shales mth lines of sand, Cyprids here and there - 12 

Paper shales with Cyprids - 2 6 

Cyrena limestone - - ■ - 1-2 
Paper shales with Cyprids (in the east bank of the small 

chine mentioned aljove) ... - 14 

Shales, not well seen - - - 25 
Shale, with lines of sand and grit containing ferns (rises 

from below the beach on the east side of the small chine) - 51 6 
Yellow and white sand-rock, with large grains of pinkish 

quartz - . . - . 5 

Blue shale .... 30 

Sand-rock, as above - - - 12 6 

Blue shale, with thin ironstone in the lower part - 5 4 
Coarse grit, with grains of pink quartz ] 

g ■) Shale parting - - - V - - - 2 10 
Sandstone - - J 

Blue shale - - - - 7 

Ironstone, with Unio, Cyrena, Paludina, Cyprids, and "Beef" 6 

Blue shale - - - - - - -66 

Fine oohry and dusky sand - - 10 

Fine white sand-rock - - - 2 6 

Shales, with Pnliidinu and Cyprids - 5 6 

Lenticular ironstone - - 0(1-4 

Sandy shales, with ferns - - - - 5 

Shale ... go 

Shales, full of Cyrena and Pnludinu - 3 

Sandstone, with lignite - 6 

White sandy clay - . . , 1 i; 

Blue marly clay, with large concretions and obscure fossils - 3 6 

White and blue marly clay . 2 

Pale variegated marl - - 5 6 

White sandstone, with irregular top - 3 

Purple marls, estimated at - . 7S 
White sandstone, containing an abundance of grains of pink 

quartz (crops out west of Compton Grange Chine) . 9 

Red, purple, and green marls of Compton Grange Chine 7S 

White sandstone (east of Compton Grange Chine) 16 

Variegated marl - . - 30 

Red sandstone - - - . 2 to 40 

Greyish blue marl - . . 10 

White sandstone ... - 7 

Purple marls ... - . gj o 

White band - - - 10 

Purple marls .... 40 

Grey clay packed with lignite - - . - 2 

White sandstone, thickening eastwards - . to 5 

Purple marls . . - :n; q 

Red sandstone and marl, thinning out east at Brook Point (; 

Purple marls ... . . 41 

Red marls - - - - 12 

Grey sandstone - to 2 
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Grey sandy clay - - . . 

Ditto with mucli lignite (seen in Brook Point) 

Current-bedded white sandstone, with much pyrites in the 
^ upper inirt (forms the foot of Brook Point) - 5 o_ 

Tlie " Pine-raft"; numerous trunks embedded in sandstone. 
Variegated marls, seen in the fore-shore. 



Ft. 
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Brook to Athebfield. 

We will now return to Sedmore Point, where we commenced 
the description of the series, and follow the coast eastwards. It 
will be remembered that the above beds described again come 
into view, but with a gentle and nearly uniform dip° at first a 
little north of enst, subsequently a little south of east. 

The sandstone with li feet of conglomerate at its base, which 
first appears half way up the cliff at Sedmore Point, thickens 
eastwards and runs for a distance of nearly a mile, before it 
finally descends to the beach 500 yards west of Chilton Chine. 
There also it presents at its base U-2 feet of a gravel, composed 
of pebbles of sandstone with many small bones, thouo-h this 
conglomeratic band does not continue through the whole dfstance. 
Below this sandstone lie deep-red marls, and above it come red and 
green marls as at Sedmore Point. The latter may be well seen in 
Chilton Chine. They contain lenticular harder bands with potato- 
shaped calcareous concretions, and a little lignite. Another bed of 
sandstone comes in at the top of the cliff 250 yards east of the 
Chine, and descends to the beach about midway between Chilton 
and Grange Chines. This bed likewise has a gra\elly con- 
glomerate, about 6 inches thick, at its base. It contains quartz 
pebbles, small bones, and rounded pieces of wood similar to those 
composing the "pine-raft." It is much current-bedded, and of 
variable thickness, reaching sometimes as much as seven feet. 

Near Chilton Chine the vertebial centrum of Eucumerotus 
Hulke {Ornithopsis, Seeley), which has been described by Mr! 
Huike,* was found, but from which bed is not known. Mantell 
records that bones were collected in 1829 near Bull-face Ledge 
also.t 

Grange Chine has been excavated in deep-red and green marls, 
the green beds containing much lignite. On the east side and 
near the top of the chine a conspicuous black band two feet 
thick contains abundance of lignite, many fragments of bones 
and Unio valdensis in some brown irony concretions. The bed 
descends to the beach 200 yards west of Ship Ledge, and the 
cliffs above it consist of red and green marls with several bands 
of hard sandstone, liable to rapid variations in thickness. 

It may be observed here that the whole of the Wealden strata 
of the Isle of Wight are extremely irregular, and that the thick 
beds of sandstone which form conspicuous objects in the cliffs 

* Quart. Journ. Geol. Soc, vol. xxxv. p. 752. 1879. 

t Geological Excursions round the Isle of Wight, Srd Ed., p. 226. 
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occni^ionally thin out rapidly, even witlun short distances. This 
nia,y ])c oliscrvcd in tlic ca;ie of the bed of greenish sandstone 
scoii in tlie clilf near liarnes Cliinc, which is reduced to a 
thickness of o fect where it reaches tlie shore. 



Fig. 5. 
Slxh-h of ll'cdli/r/t Bcil-i lictirccv, Jjiixtiiii Cliiiicand Uaruc::' Chine. 



'^ 



l> . 




A. Varicp-atcd Majl^. 
E.u. Sandstones, 
c.c. lied and purple i\Iarl^. 



The skull of Vrrtisniij-us iMiJiJrnsi.^, a WcaUcn I )inosanr, was 
found Ijy Mr. Hulke lying on the cliff-foot, 300 yards east of the 
flagstaff ncflr Brixton ((Grange) Chine.* 

Barnes Chine presents a section of red and mottled Line marls. 
At the top of the eastern bank of the chine, a bonc-ltcd, oontainino- 
also much lignite, was observed by J. iUiodcs, the fossil 
collector to the Survey. 

We have now passed over a thiclaicss of .jG2 feet of strata, and 
at a point on t'le beach about 3(1 yards west of Cowleazc Chine 
we reach the junction of the \aricgate(l beds and the "W^ealdcn 
Shales. The nature of the junction may be gathered from the 
following section which connncnces -with the thick sandstone so 
conspicuous in the chine and the long dip-slope of Barnes High. 
The details were obtained from various points in the clitf below 
this hill. The section of the same beds as seen at CoMdeaze Chine 
is given (m p. lo. 



QnurL Joiirri. (Uiih Sue, \ti\. xxxv. ]i. 121. 1879. 
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Descendinc/ Section between Coioleaze and Barnes Chines 

Ft. In. 

Sandstone, very hard where washed by the wavea, with nodulea 
and veins of iron-pyrites and pebbles of clay. Cyrena 
ahundant - - - - - 2 

Yellow sand and soft bright-yellow sandstone, ourrent-bedded, 

and ripple-marked ; carbonaceous in places - - 19 

Grey and black shales, the upper part interlaminated with much 
sand in Cowleaze Chine ; a band, crowded with Paludina and 
Uiiio near the top, and another with Cyrena and Paludina near 
the bottom ... - - 19 

White sand and clay, with lignite - 2 6 

Current-bedded white rook - - - - - 2 6 

Reddish-blue sand and clay, with bone-fragments {Hypsilophodon 

Bed) - - ... 30 

Red and variegated marls . - - 44 

White and yellow sand with tree.trunlis, passing westwards into a 
sandstone 15 feet thick, and then splitting up and fingering out 
among red marls near the top of the cliff - 9 

Blue and purple marls, &c. (see p. 15). 

This locality has long been celebrated for its reptilian bones. In 
1849, according to Mr. Hulke,* a block, containing a considerable 
portion of a reptilian skeleton, was found on the shoi'e about 
100 yards west of Cowleaze Chine. The skeleton was described 
as a young Iguanodvn MantelK by Professor Owen.f Another 
specimen was discovered and described under the same name by 
the Rev. W. Fox in 1868. J These fossils were afterwards proved 
by Professor Huxley to be the bones of a new Dinosaurian, to 
which he gave the name Hypsiloylwdon Foxii.^ Subsequently a 
great part of the skeleton of the reptile was exhumed by 
Mr. Hulke from the same stratum.* The bed, which rests directly 
on the variegated marls, forms the floor of Cowleaze C'hine, and 
rises to the top of the cliff near Barnes Pligh. 

In 1874 the tibia and humerus of a reptile (probably 
HylcBosaurus) from the same locality were described by Mr. 
Hulke. The bones occurred '' somewhere in the mottled purple 
and grey clays, therefore in the beds west of Cowleaze Chine, 
below the IIi/psiloj)hodon-hed."\\ 

The beds above the thick sandstone of Cowleaze Chine consist 
almost entirely of shales, Cypridiferous paper-shales, bands of 
ironstone and limestone, vnth layers of calcite, or " beef," and con- 
taining Cyrena, Paludina, and small oysters, occur at various 
horizons. (Plate III.) Vicarya strombiformis also, associated 
with Cyrena, is found in crowds at 1, 12, and 30 feet from the 
top, the appearance of hand -specimens with the two shells being 
precisely similar to that of specimens in the Museum of Practical 
Geology from the lowest beds of the Wealden at Burwash Wheel, 
near Hastings. The total thickness of the Wealden Shales of 
Atherfield is 192 feet. 

* Quart. Journ. Geol. Soc, vol. xxix. p. .532. 1873. 
■f PaljEontographical Society's Publications. 
J Hep. Brit. Assoc, for 1868 (Sections), p. 64. 
§ Quart. Journ. Geol. Soc, vol. xxvi. p. 3. 1 870. 
II Ibid., vol. XXX. p. 516. 1874. 
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The uppermost bed of Vicarya, at one foot below tlie base of 
the Lower Greensand, contains a Cyprid, not previously noticed, 
and now described by Prof. Eupert Jones as Cypris corniyera 
(Fig. 6, 1). In the same pieces of shale with it there occur 
Metacypris Fittonl. and fish-bones.* Another new ostracod, 
described by Prof. Ru|)ert Jones {op. cit.) under the name Ccmdona 
MantcUi (Fig. 6, 2), occurs at 80-84 feet below the Perna Bed 
in the clifF between Shepherd's Chine and Atherfield Point. It 
is associated with Metacypris Fittoni (Mantell), small ; Cyprhh^n 
spinigcrii (Sow.), young individuals ; Cyprideti tiihercnlata ( Sow.) ; 
Cypridca valdensis (Fitton) ; Cyrena ; and Paludina. 



Fig. 6. 

Cypris corniyera, Jones, and Candona Muntelli, Jones. 

2a. 



la. 



16. 



\c. 




Id. 



!/• 



i^.. 



Cypris 

coriu'i/cra, 

.Tones. 



('inidnita 

ManleUi, 

Jones. 



26. 

Tig. 1<x. A right valve of a young individual. 

„ 16. A right valve of medium growth. 

,, Ic. A long and low (narrow) variety ; right valve. 

„ \d. A short and high (broad) variety ; left valve. 

„ \e. The largest specimen ; outline of left valve. 

„ if. The largest specimen ; outUne of edge-view of carapace. 

Pig. 2a. Outline of a right valve. (Anterior end placed upwards.) 
„ 26. Outline of the end view of the valve. 



Magnified 20 diani. ; drawn by Mr. C. D. Sherboru, P.G.S. 



Descending Hectioii of the Wciddi'n Beds from Atlierfield to near 
Brook. (Sec Plates II. and III.) 

Ft. In. 
Perna Bed (Atherfield Point). 

f Shales, with bands of Vicarya, 1 foot and iL' feet from the 

I top, and Cyprid s in the lower part . - 15 

I "Beef -bed" - - - d o 

] Shales with Cyprids - - - - 8 10 

Shales - - - - GO 



* Geol. Ma;/, for 1888, p. 535. 
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Pale blue ironstone, with Vicarya, Ostrea, &c. abundant 

Shales . . . ' . . 

Band, with Cyprids and fish-remains 

Shales, with impersistent ironstone - 

Lenticular sand and sandy shale 

Shale, with fish remains at the base - 

Shale, with impersistent bands of ironstone, and bands 

sand with ferns; Cyprids abundant in lower part - 
Shales 

Dark limestone weathering red ... 

Shales, with Candona Mantelli, Jones 
Shales, with a band containing Unio, Paludina, and Cyprids 

near the middle, and sandy beds, containing ferns, in the 

lower part --. ...40 

Sandstone of Cowleaze Chine and Barnes High, massive, with 

bands of Cyrena . - . . . ff Q 

Sandstone of Cowleaze Chine and Barnes High, thin-bedded, 

with shale - . - . - . -13 

Blue shales,* with Unio and Paludina in the top, and Cyrena 

and Paludina near the bottom 
White sand and clay* - - - . . 

White rock - - - - - . 

Red sand, with bones (Hypsilophodon Bed) ... 
Red and mottled marls, rocky and ripple-marked at the top - 
AVhite and yellow sand, with fragments and large trunks of 

lignite, passing westwards into sandstone, and splitting up 

and dying away before reaching the top of the cliff 
Pale blue clay, becoming purple downwards 
Hard green bed, containing lignite and bones (seen in the top 

of Barnes Chine] - . . 

Deep-red marls ---... 

Purple and mottled marls ..... 
Sandstone, with clayey beds (crosses Barnes Chine) • 
Deep.red marls, purple below 
Conglomeratic grit, with an occasional pebble of quartzite, or 

of sandstone ...... 

Pale mottled clay ... . . 

Green and white clays, with lignite ... 

Purple mottled marls ... 

Deep.red marls ..... 

White sandy bed ...... 

Pale purple and mottled marls 

Fine white sandstone (crosses the bottom of Ship Chine) 

Mottled marls 

Black bed of Brixton Chine ; lignite, bones, Unio valdensis - 

White sandy marl . .... 

Mottled red marls of Brixton Chine, with a lignite bed near 

the middle - ..... 

Green sandy bed, with bones .... 
Red and white sandstone in beds of 1 to 3 feet, with partings 

of marl, and pockets containing shale and sandstone frag- 
ments; a band of gravel of sandstone fragments, 3 inches 

thick, at the base, with fragments of bones 
Mottled marls - - - - . 

Pebbly band, lignite and pebbles of sandstone (top of east 

bank of Chilton Chine) - - 

Red and mottled marls 
Current-bedded sandstone (near the bottom of Chilton Chine) 

about ..... 12 



* These beds give a slightly differents ection in passing from Cowleaze Chine 
Barnes High. See p. 13. 
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Mottled marls -,.... 

Purple marls, with white concretions . . - - 

Red marls passing down into white sandstone) with partings 

of marl, c-arrent-bedded in large sweeping curves ■ - 9 

Massiye sandstone, bands of Ijone and sandstone breccia 

running irregularly through ; 6 to 18 inches of gravel at 

base, with bones. This bed thins away westwards, and is 

last seen at Sedmore Point - - 

Deep-red and purple marls (at Sedmore Point) 
Current-bedded sandstone of Sedmore Point - 



Sandown Bay. 

The Wealden formation occupies a mile and a half of coast 
in this bay, and extends inland for a little over a mile. The axis 
of the anticline, which has already been desci-ibed, lies nearly 
abreast of the stone fort, and trends a little north of west, in a 
direction parallel to the range of Brading and Bembridge Downs. 
The southern side of the anticline is entirely concealed by 
buildings on the cliff, and by sand on the fore-shore. The first 
exposure on the northern side is met with at the east end of the 
groins, where mottled clays with bands of sandstone form gentle 
undulations, with a general tendency to dip to the north-east. A 
short distance further on the dip increases to ] 1°, and finally to 
about 20° to the north-east, before the Wealden beds are lost 
to sight below the Lower Greensand of Redcliff. 

The "VYealden series is divisible here as in Bri.xton Bay into a 
lower group of variegated clays, and an upper group of fossili- 
ferous shales. The lower group forms the low clitf or bank which 
extends as far as Yaverland Fort. It consists of mottled red, 
purple, and white marls, but is much obscured by slipping. 

The fort stands on a low escarpment formed by a bed of 
sandstone about 8 feet thick ; possibly the same bed that forms 
the corresponding feature of Barnes High in Brixton Bay, for 
the base of the blue fossiliferous shales is found at about the same 
distance below it in the two localities'. This sandstone is seen 
again in the road-side south of Yaverland, and in a sand-pit 800 
yards south-west of Sandown Farm. There it exceeds 18 feet in 
thickness, and dips to the south-west at [V. 

The details of the beds above and below the sandstone in the 
cliff are as follows : — 

Ft 

Fine black shale, Cyprids very abundant. 

Blue sandy shale, with lines of brown grit . - 10 

Sandstone, about . . s 

Blue shale, base not seen 

Blue fossiliferous shales, not well seen, about 

Purple and mottled marls. 



10 



The beds above these are much obscured by slips, but can be 
seen to consist of shales of the usual typo of the upper group, 
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without any of the purple variegated marlti. The junction with 
the I/owcr Grconsantl can he exposed by diggint;-, ns will be 
described, but. the top bods of the Wcaldeii are not cl<\-irly seen. 
The details in the following .section are therefore quoted from 
Professor Judd's paper on the Punficld Formation.* 

Ft. In. 

Lower Greensand. 

Blue paper-shales - - - . . 

„ ,, light-coloiireil and pyritic 

Dark-coloured paper-sliales (with Cy/iriden valdensis), and 
several layers of nodular ironstone ... 
••Beef" 
^- J Limestone, crowded with Cyrena and a few oysters 
?,"^ "Rppf" ....... 
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Beef 
Finely laminated pyritic clay .... 

Ferruginous band, almost entirely made up of shells 

(oysters and small univalves) - . - . 

Other beds of dark blue laminated shales, with occasional 

beds of limestone, imperfectly exposed ; seen to 30 or 40 

The total thickness of the Wealden Shales, as estimated from 
the breadth of outcrop and the dip, is about 170 feet. 

The same assemblage of fossils occurs here as in Brixton Bay. 
Fragments of the thin bands of limestone containing Paludina 
and Cyrena may be found in abundance upon the beach, together 
with pieces of lignite, while the Cyprids occur in profusion in 
certain bands of finely laminated paper-shales. A pelvis and the 
external metacarpal bone of the right foot of Iguanodon have 
been discovered in the sandstone below Yaverland Fort.t 

Vertebrte, a femur, and ribs of the same animal are stated bj 
Mantell to have been found near the same spot.J 

A femur was found also in the low cliif of Weald Clay to the 
west of Sandown Fort, a part that is now obscured. The beds 
are stated to have dipped slightly to the west.§ 

It will be observed that, if the sandstone under Yaverland 
Fort i.s the same bed that forms Barnes High, the horizon of 
the Hypsilophodon band is clearly fixed in Sandown Bay : but no 
remains of this rei3tile have yet been discovered. Mantell notes 
that some " grey sandstone, interspersed with clay," near Yaver- 
land Fort, " several cones of a plant allied to the Zamia, mixed 
with fragments of lignite, have been discovered." || 

For further particulars concerning the fossils the reader is 
referred to the fossil lists on p. 258. 

* Quart. Journ. Geol. Soc, vol. xxvii. p. 220. 1871. 
t Eev. Dr. Buckland. Froc. Geol. Soc, vol. i. p. 159. 1826-33. 
J Geological Excursiocs round the Isle of Wight, 3rd Ed., p. 98. 
I T. F. Gihson. Quart. Journ. Geol. Soc, vol. xiv. p. 175. 1858. 
fl Geological Excursions round the Isle of Wight, 3rd Ed., p. 99. 
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CHAPTER III. 
LOWER GREENSAND OR UPPER NEOCOMIAN. 

Inthoduction. 

This formation occupies the greater part of the southern or 
Cretaceous area of the Isle of Wight, and forms important escarp- 
ments, such as that which runs from Compton Bay by Brook, 
Mottistone, and Brixton, or the succession of bold shoulders which 
dominate the upper pnrts of the Medina and Yar valleys, and on 
one of which Godshill is situated. But the most complete sections 
are to be obtained in the four coast-sections of Compton Bay, 
Atherfield, Shanklin, and Redcliff at the east end of Sandown 
Bay. 

At Redclitf the thickness of the Lower Greensand is about 
600 feet ; at Atherfield it has increased to over 800, but at 
Compton Bay, about 16 miles west of Redcliff, the thickness is 
reduced to 399 ftet. Lastly, at Punfield, 20 miles west of 
Compton Bay, it is no more than 198 feet. It would seem then 
that the direction in which the strata thicken most rapidly lies a 
little east of south. 

The Lower Greensand of Atherfield was made the subject of 
the most exhaustive examination by Dr. Fitton in the years 
1824-47. The results of his work were embodied in a large 
number of pajjers, but chiefly in a paper read before the Geological 
Society in 1845.* Not only was the thickness at Atherfield found 
to be greater than elsewhere in the Island, but fossils were very 
much more abundant. The rich collection made by Dr. Fitton 
showed that the fauna of the Lower Greensand was both distinct 
from that of the Upper Cietaceous Rocks above, and possessed 
nothing in common with the Wealden Shales below, there being in 
fact a complete palreontological break at the base of the formation. 
This is the more noticeable in that the lower beds of the Lower 
Greensand are, like the Wealden Shales, of a clayey character. 

Later observations have shown that this complete contrast in 
the fauna was caused by an abrupt change in the physical geo- 
graphy of the area in which the Lower Greensand was distributed, 
and was preceded by some erosion of the Wealden Beds. The 
abruptness of the change is indicated by the following evidence: — 

(1.) The division of the Lower Greensand from the Wealden 
Shales is everywhere absolutely sharp, so much so that 
the two can be cleanly separated by a knife-blade. 



* Quart. Jimni. Geol. Soc, vol. iii. p. 289. 1847. liefereuecs to his other 
papers will be found in the Bibliogniphy at the end of this book. 
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(2.) The base of tlie Lower Grecusand is a Ihiii line of coarse 
s;rit, containing rolled fragments of fossils (Ammo- 
nites and other marine forms) which must have been 
derived from some marine beds, expo-ed outside tiie 
limits of tiie freshwater AVcaldcn Bed^, logetlier with 
an occasional pebblt' of sandstone larger in size, nnd 
resembling the saiidslones which are mterstrutified in 
the Wealclcn Beds. There are also in this grit numerous 
broken bones, teeth, and scales of fish, and at Atherfield 
it contains fragments of Vicarya stromhiformis, the 
gasteropod which is so abundnnt in the top of the 
Wealden Shales at this spot. The fragments occur only 
in the grit, which is about three r^uarters of, an inch 
thick, and ha^e doubtless been washed out of the sur- 
face of the Wealden Shales. At Punfield this grit has 
yielded a well-rounded pebble of white silicified wood, 
precisely, similar to the wood in the Lower Purbeck 
Beds. 

(3.) The Wealden Shales, where the junction is exposed, often 
present the appearance of having been disturbed and 
broken up for a distance of a foot or two below the base 
of the Lower Greensand. 

(4.) In Wiltshire the Lower Greensand overlaps the Wealden 
Beds so rapidly as to indicate an actual unconformity.* 
As a result of this overlap it passes westwards on the 
Upper Oolites, a fact which provides a clue to the 
source of the rolled fossils of marine species, which 
occur as pebbles at the base of the Perna Bed in the Isle 
of Wight. 

As far as the Isle of Wight is concerned, however, there is 
not sufficient evidence to establish an unconformity between the 
Lower Greensand and Wealden Beds. That the beddins; of the 
two is strictly parallel is proved by the persistence of the Wealden 
Shales at the top of this formation, not only in the Isle of Wight, 
but both to the east and west on the main-land. The change of 
sediment is such as might have been produced by the sudden con- 
version of a partially land-locked estuary or lake into a bay open 
to the sea, whether by subsidence or by the washing away of a 
barrier. 

On this theory we must suppose that a Lower Greensand sea 
with its proper fauna was in existence at the time when the 
Wealden Shales were still being deposited in the land-locked area. 
This supposition is in accordance with the sequence observed in the 
north of England. For the Upper Neocomian deposits of Yorkshire, 
as shown by Professor Judd, contain the same fauna as the lowest 
of the Isle of Wight Neocomian beds, namely, the Atherfield 
Clay. We are thus compelled to suppose the Middle and Lower 

• Geology of England and Wales, by H. JB. Woodward, 2nd Ed. 1887, pp. 352, 
3.54, . 37.5. 

B 2 
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Neocomi.an strata nf the north to have been contemporaneous with a 
piirt of the Wealden Beds of the south, the one having been depo- 
sitee] in an area open to the sra, the other in a basin that remained 
Jand-lockcd until a later part of tlie Neocomian period. The 
history of the gre&t freshwater deposits, of which in the Isle (il 
Wiglit we have only the upper part, is beyond the sco]:)e of this 
Memoir, and will be treated more fully in the General ilemoir on 
the Cretaceous Rocks. 

The Lower Grcensand of the Isle of Wight is divisible into four 
groups, capable of being traced throughout. But at Atherfiekl, 
where tliej' are most fully developed, Fitton made six principal 
di\isi()ns and sixteen minor groui)S. In the following table 
Fitton's groups are comj^ared with those adopted in this ^lenroir, 
and with those in use in the Weald of Kent and Sussex. 

The only point in which a material difference between the two 
classifications exists, occurs in Fitton's Division F. A portion of 
this has now been separated under the name of Oarstone, while 
the lower part of it is grouped with E., to which it is lithologicidly 
allied, under the name of Sand-rock Series. The lowest member 
of Fitton's Group XV., a thick bed of clay, is taken as the top of 
the Ferruginous Sands, in consequence of the similarity of the 
deposit te) a band of shale which forms the top of the Sandgate 
Beds at Pidborough.* The Perna Bed, though palajontologically 
of the greatest interest, is too thin to be separately majDped. The 
names used have been adopted as far as possible from those who 
first investigated the beds. 

The term Shanklin Sands Mas proposed by Fittonf for the 
whole of the Lower Greensand to avoid confusion between this 
formation and the Upper (Ireensand, and was used in this sense 
by Martin. But subsequently the name became restricted to tlie 
upjier beds of the Lower Greensand, and having been made to 
include a varying proportion of the deposit by various authors, 
and its original meaning, as intended by its author, having been 
lost, it has been thought better to abandon it. The name Vectine, 
also proposed by Fitton, and subsequently modified into Vectian 
by Mr. Jukes-Brown e,f has never come into general use. (S'ec 
also p. 2 on the use of Vectian for the Fluvio-Marine Series.) 



Fitton, 1S45. 
(Atherfield.) 

XVI. Various sands and clays 

F 
XV. Upper clays and sandrock 

EJ 



Geological Geological 

Survey, 1887. Survey. 

(Isle of Wight.) (S.E. England.) 



>< 



Carstone. 

Sand-rock 
Series. 



Folkestone 
Beds. 



* Ceolr.py cif tlie Weald (Geological Survey lMriii..ii), p 136 
t Ann. J'hil., 2, viii. [i. 4i;i. 
j Gcol. Men/. l..r 1885, p. 2'JS. 
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Fitton, 1845. 
(Atherfield.) 

XIV. Ferruginous beds of 

Blackgang Chine 
XIII. Sands of Walpen 
Undercliff - 
XII. Foliated clay and sand 
XI. Cliff-end sands 
X. Second Gryplijea bed - 
IX. Walpen and Ladder 
sands 
VIII. Upper Crioceras group 
VII. Walpen clay and sands 
VI. Lower Crioceras group 

V. Scaphites group 
IV. Lower Grypha3a bed -^ 
III. The Crackers 
II. The Atherfield Clay - 
I. Perna MuUeti bed 



Geological 

Survey, 1SH7. 
(Isle of Wight.) 



)-D 



1 Ferruginous 
' Sands. 



C 
B^ 
A 



Atherfield 
■ Clay. 



Geological 
Surviy. 
(S.E. England.) 



'Sandgate 

Beds. 
Ily the Beds 



Atherfield 
Clay. 



These divisions pass one up into the other, without any sharp 
line of demarcation, except in the case of the tSand-vock Series 
and the C^arstone. Here the boundary is rather more sharply 
defined, and can be followed with little difiiculty through the 
central parts of the Island. The Carstone everywhere passes up 
into the Grault. 

In describing the Lower tireensand it will be convenient to take 
the localities in order from west to east as before, commencing with 
Oompton Bay. 



CoMPTON Bay, 

The base of the Lower Greensand in Compton Bay is not seen 
in situ in consequence of a great slip of Atherfield Clay and of 
the upper Weal den beds described on p. 8. It is not difficult, 
however, to find among the ruins masses which show the junction 
as clearly as if it were in place 
in a fallen mass : — 



The following details were noted 



Ft. In. 



Atherfield Clay - Clay, mottled red and grey. 

{Calcareous and ferruginous 
grit, with Alodldla, &c. 
Green sandy clay 
Wealden Shales - Blue paper-shale, broken up 
into a breccia for a distance 
of about 1 foot below the 
base of the Lower Green- 
sand . . - 





9 



+ 



22 



(iEOLOGY or TliE ISLE OF WIGHT. 



In every case where tlie junction was exposed, the same 
brecciated appearance in the surface of the Wealden Beds was 
observable, sometimes extending to a depth of 2 feet into the 
AVealden. There can be little doubt that it indicates that a 
certain amount of erosion of these beds took place before the 
Lower Greensand was deposited. In addition to the particles of 
quartz which give to the Perna Bed its gritty character, there 
are in it small rolled phospliatic nodules. 

The Atherfield Cfiy, excepting the top beds, can be seen only 
as a flowing mass of pale-blue clay, with phosphatic concretions. 
Its thickness consequently is difficult to determine, but so far as 
can be judged it is like the other beds considerably thiimer than 
at Atherfield, and may be estimated at about 60 feet. 

The succeeding beds are clearly exposed, and are shown in 
descending order in tlie following detailed section : — 



Coiiqiton Buy. 



Vt. 



Carstone, 
Gft. 



Sa.nd-i'ock 
Series, <! 
.si ft. G ins 



Ferruginous 
■ Sands, <J 
251 ft. 6J, ins. I 



Brown sand, with .'i-inoh pebble-band at the base, 
containing rounded quartzite pebbles up to 
f inch in diameter, some phosphatic pebbles, and 
many pieces of wood. Cylindrical phosphatic 
nodules also occur - - -GO 

C Blue clay - .-.-26 

I Pebble-band with quartzites, &c., 0-3 inch -"] 

I Grey and greenish sand, witli a layer of pyritised 

wood ^l feet from the top, and scattered frag- J>13 
I ments near the top, about \'2i feet - - | 

Pebble-band, as above, 6 inches - -J 

Bright-yellow sand, with an irony seam at the 
base . - . - 10 

Clean white sand and blue clay, interbedded in 

wavy laminje, and giving out copious chaly- 

beate springs (" foliated series") - - 56 

'Clayey grit, weathering green, with a band of 

quartzite pebbles, 5 inches thick, at the base - 

White sand like gannister 

Dark sand and clay intermixed, with much \'ege- 
taljle matter in the upper part, and looking 
like a rootlet-bed* 

Band of small quartzite pebbles 

Sand like gannister .... 

Very black and sooty-looking sand or silt 

Lighter do. striped 

Band of soft yellow rolled phosphatic nodules, 
with some quartzites . . . 

Lighter coloured and striped " sooty " sand, with 
many small soft yellow phosphate pebbles near 
the base 

" Foliated " sand and clay as above, passing 
down into paper.shale - - . 

fVery green gritty sand, with hard pale-yellow 

phosphates, some cylindrical, some rounded - 3 
Brown sandstone ... \ 

Green grit as above . \ 



2G 
2 






:i 


(1 




6 

7 

10 
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u 



4 
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* This and the other dark 



.sanas were tc'sted by Mr. C. Tookey for maugauese, 
but found to contain none. The colouring matter appeared to be carbonaceou.s 

t This and [the seven bed.s fnllowiii<j it erop ,,nt in the west side of Compton 
Chine. Its green colour is due to an abundance of grains of glaucouite. tSee p. 255 
ior an nnaljsis of a specimen from this bed. 
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BroAvn sandstone . - - - 

Green and grey silty sand, with t'ucoidal markinf^s 
Brown sandstone .... 

(ireen and grey silty sand, with fueoidal markings 
Brown sandstone, with small pebbles and ])iece3 

of lignite scattered thronghout; an imper- 

sistent band of silty sand in the middle 
Green silty sand, passing down - 

Clay 

Brown and red grit, made n]i largely of rounded 

grains coated by iron oxide ; forms the clill: 

east of Compton Chine 
Yellow sand, much fretted by the weather in the 

U]iper part ..... 

Pale-green sandy clay, with light-grey nodules 

containing fossils, and passing down into 
Yellow sand, clayey in parts ... 

Grey silty sand, with bands oE soft yellow sand- 
|_^ stone below - - . - - 

^*|l,'j]'^^'-"^'n Pale-blue clay -ivith Ferna Bed at the base ; esti- 
/■|ifi' I mated at . . . . . 



Ft. 

1 

, 1 

1 


In. 

o 



(1 


42 
11 
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54 
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15 
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Tlie precise correlatinn of tlio l)C<ls in this section with tliose 
of Atherfiehl is iinpossil)](\ As will be seen subsequently, the 
beds arc not only very much thinner, but have changed their 

Fig. 7, 
The 8aiid-rock Series in Conqifun Baij. 




a. Soil and gravel. 
h. Gault. 

c. Carstone, or ferruginciis grit. 

d. Pebble sand. 

c. Blue clay and sand, with small pebliles 

and lignite. 
f. Bright yellow sand. 



f/. Ochry band. 

//, /, /;, /. Blue cday and Mliitr sand 

interlarainated in Y:ii'yiug jinipiu-- 

tioii;, 
III. Chii'fiy sand, throwing out inui-h 

chalybeate i\:der. 
n. Very green and gritty clay. 
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characters. Fossils are also comparatively scarce in Compt:iii^ 
Bay. Dr. Fittoii identified a "mass oi' brownish clay and saml " 
which lies next above the Atherfield Clay, as the Lower Lobster 
Bed, or the lowest part of the Crackers sulj-division of Atherfield, 
and a prominent portion hi the lower part of the brown and red 
grit as the Lower Gryphaja bed of Athcrliidd. 

The upper beds present a jreiicral reseuiljlauce to those which 
form the upper part of Blackgaug Chine, though they are very 
much thinner, and contain none of the bands of sand-rock which 
form so distinctive a feature in that chine. The afmndance of 
water strongly impregnated with sulphate of iron, which issues 
from them, is a noticeable feature. As will be seen, the chalybeate 
spring near Blackgang issues from the same beds. The annexed 
wood-cut (Fig. 7) represents the general arrangement and 
appearance of these upper beds in the clitt'. 



Athekeield. 

The Lower Greensand here attains a greater development than 
in any other part of the Isle of Wight, and has yielded a rich 
suite of fossils. Its thickness has been v.ariously estimated at 
808 feet by Dr. Fitton, at 833 feet by Ibbetson and Forbes,* and 
at 752 feet 11 inches by Mr. Simms. The description of it will 
be taken from west to cast, that is in ascending order of tlic 
strata. 

The Atherfield Clay and Perna Bed. 

After leaving Compton Bay the Perna Bed is nut seen again 
till we reach Cowleaze Chine. It is here well ex}josed under the 

Fig. S. 
PervM Mulleti, Desh. 










m mMwm 





* The tlnekness given by these authors is 843,1ml (lie loliil ohlain.-d Iiy mMiiifr 
up the figures givea in their tahle is only 833. 
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bridge by whicb tlie militaiy ro:uT crosses the chine. It re- 
appears iu the top of the cliff 1)00 yiinls south of the ehliie, ami 
shiuts down thence to the beach 150 yards east oi' Atlierdehl 
Point, the dip, as calciiLited Iroui the iieights and distances on 
tlie Ordnance Map, being 1 ia 24, or about 2,1°. 

The section of this bed in the cbtf is fre([uently ol.iscured liy 
the slipping of the Athertield Clay, but is now (ISyT) admirably 
exposed 250 yards north-west of the point. 

Svctuni of the Pcrmi. Bed near Atherjiehl Point. 

Ft. Is. 

f Calcareous ami ferruginous stone, with man}- 
I fossils - - - - - L' (I 

p Rpl J Bl'^^ fossillferous clay, based by a gritty seam 

1 with phosphatic nodules and fisli-remains. 



\ Panopcca occurs in the clay in the ])osition of 



L growth 
Wealden Shales (see p. 1-1). 



7 



5 1 



The brecciation of the top bed of the A\'ealden, wliicli has 
been described at Gompton Bay, is not obscrvrdjle here, but the 
line of demarcation between the blue purely argilliieeous shale, 
with its numerous bands of fresh or brackisli water shells, to the 
rather sandy clay with numerous marine forms, is sufficiently 
striking. The gritty base of the cla}', moreover, points to some 
erosion having taken place. The grit ^-aries in tliickness i-apidly, 
and is souietimes absent. Dr. I'lttou, in albisiou tn it, remarked 
that "the remains of fi-hes, chiefly tcjth and small ifagments of 

Fig. 9 

Exogyra sinuata, Sow. 




bones, ni-e mixed Avitli coarse f[uartzosc gra\el at th<^ bottom of 
this bed [the Lower I'crna iledj ; and oecuning thus immediately 
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over the Wealden, or even in contact with it, it is not unreason- 
able to suppose that the fish were killed by the change from fresh 
water to suit."* Remains of fishes were identified by Sir Philip 
Egerton, and a small Saurian phalanx by Professor Owen. 

The Perna Bed was so named by Dr. Fitton in consequence of 
its containing great numbers of Perna Mulleti, Desh. (Fig. 8), 
which has not been found in any of the other beds. Exogyra 
{GrypheBa) sinnata also occurs in abundance and of a large size. 
The rest of the fossils will be found distinguished in the fossil 
list on p. 261. 

The Atherfield Clay, which was also named by Dr. Fitton, is 
of a pale-blue colour, and, unlike the Wealden Shales, is devoid 
of lamination ; it contains numerous flat concretionary nodules. 
" Among the fossils the most common in the lower portion is 
Pinna rohinaldina, d'Orb. Ammonites are not unfrequent ; and 
the remains of a turtle . . . were obtained here." (Fitton, 
op. cit, p. 296.) The thickness of the Atherfield Clay is about 
60 feet, according to Fitton, bat 99 feet according to Ibbetson 
and Forbes, who include the Lower Lobster Bed in the sub- 
division. 

The Lower Lobster Bed is an impure fuller's earth, abounding 
in remains of ^Sleyerhi (Jstacus), from which fossil it takes its 
name. It is now grouped with the Atherfield Clay on purely 
lithological grounds, the natural base of the ferruginous sands 
which constitute the overlying group occurring above and not 
below the Lower Lobster Bed. The thickness of the bed is 2-5 
feet 6 inches according to Fitton, 29 feet according to Ibbetson 
and Forbes. 



TJic Fcrruginuiis Sands. 

This division of the Lower Greensand att.-iins a thickness at 
Atherfield of about 520 feet by Fitton's measurements, or 5ij8 by 
those of Ibbetson and Forbes. 

The lowest bed of the group, bed No. 5 of Fitton, and named 
by him the Crackers, from the noise made by the waves in the 
slight rocky prominence formed by the rock, consists of coarse 
grey or brown sand, about '20 feet in total thickness. It contains 
two layers of ferruginous and calcareous concretionary masses, 
abounding in fossils. Some of the masses in the lower ]a\er 
"are 6 or 7 feet long, and a foot to 18 inches in thickness, and 
almost composed of Gervillia ancejis {ariculoides), with Triqunia 
dcedalca, ^linnumitrs Deshaycsii, &c." (Fitton, op. at., p. 298.) 
In the upper hiyer Dr. Fitton noted coniferous wood bored by 
Teredo, and in the upper part of the sand, Thct/'n, a Lirge Axtaci/x, 
and Antmoiiiies Dis]iaii<sii. " In the lower ]iart, great numbers 
of Punojicea {Mi/uclti:^) plirata. Sow., are lound in it standing- 



* (Jiiart. Joiirii. Geol. Sac, vol. iii. p. 294 (18'17). 
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obliquely upwards." Pinna (lociirs also in clusters. Tiie promi- 
nence formed by this wck will be fou ad at the font of tlie cliff', 
GOO vards east of the Coastguard Station. 

Fto. 10. 

Pd'inijHi'a jiliciitii, Sow, 




The overlj'ing set of beds (forming the upper part of Fitton's 
Crackers Croup, Nos. 6-10) embraces a thickness of about 40 
feet. It consists of brown clay, 16 cr 17 feet thick, in the lower 
part, and of clay mixed with sand in the upper part. The beds 
are fossiliferous throughout, and are known as the Cppcr Lobster 
Beds, from the occurrence in them of remains of Meijei-ia (Aatuc.iix) 
vcctcnds. 

Fig. 11. 

GervUlui (inccpa, Desh. 




Croup IV., or the Txiwer Cryphaia [Exogyra] Croup of Fitton, 
hns at its base a bed of rust-coloured sand about 21 feet thick. 
This is overlain l)y two feet of sand containing Gerrillia {Ferna) 
ulafurniis, lait cliiefly remarkable for the great abundance of 
Tcrehriitvhi sellii, Sow., which, tiiouiih ranging Ifom the base of 
tlie Lower Grecnsand to the top ot the Feriuginous Sands 
(Croup XIV. of Fitton), is nowhere so numerous as here. 
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Fig. 12. 
Terchraiiilu selln, Sow 




T)ic 1)0(1 \'i\i\\ Exo(jyra sriiuutAi,\A\\ch- 
comcs to the shore under Athcrfield 
High Cliffj ami forms a reef running 
out through the bench about 350 yards 
west of Wliale Chine, is next in suc- 
cession. It is about 10 feet thicli, the 
lower part consisting of brown and 
reddish sand with spherical grains of 
oolitic iron-ore, and containing Pinna 
rohinuldina, D'Orb., while the upper 
part forms the reef in which numerous 
large Exor/i/roi arc conspicuous. 

Group v., or the Scapliites group of Fitton, has a tiiickness of 
50 feet 4 inches, and may be divided into three beds, the lowest 
of whicli is brown and rust-culourcd sand about 20 feet thick, and 
containing largo E.ai(jtjra siniiutu, Ostrca. cdrinntii, &c., and at 
tlic l-ioitom layers of Serpula, Tcrehratula, &c. Nodules in 
layers containing Aiicijloceras (Scuphitc.';) ffif/as and A. Hillsil lie 
next abi)\e this sand, and are succeeded in ascending order by 
about 27 feet of dark-grey sandy clay, with the large Exofjiira 
shuuiiii, in the upper part. A reef containing conspicuous clusters 
of Sci-jnihe runs out from the cliff at this point. 

Group VF, or the Lower Crioceras beds, contains several ranges 
of this fossil, imbedded in sand. The lowest range rises from 
tlie Ijeach on the west of Whale Ghinc ; the highest crosses 
the bottom of the chine. The grctip is 16 feet 3 inches in 
thickness. 

Gi'uup VII., the Walpen clay and sands, consists of a dark-green 
mud at the bottouj, about 27 teet thick, with nodules including 
Exoiiyra and Aiiiinimitcs Martini, and of an upjier division, clayey 
above and sandy below, about o3 feet thick, containing Punoj)cca. 
(Mi/aeitfjs) Duindiliida, Piruia rohinuhiina, and a Dcntulium. The 
clay-beds of this group form the undercllff, on to which Ladder 
Chine ojicns. They rise from the beach about 200 yards east of 
the chine, cross Whale Chine, and reach the top of the cliff 
700 yards west of U hale Chine. Their position is always marked 
by the springs they throw out, except close to the east side of 
Whale Chine. 

Group VIII., the FTpper Crioceras beds, is -IG feet 2 inches 
thick, and contains four or more ranges of Crioceras Boioerhaahii, 
with ^Lrnnwiutcs Martini, GcrviUiu noh-miidcs, Tcnhratnla sella, 
and Tri(joma akvfortins (T. vcctiojia, Lye). The top bed of the 
group rises on tlie east of Walpen Chine, crosses Ladder Chine, 
and may be seen, in the chasm beneath it. The whole group 
crosses VVhale Chine also. 

Group IX., the AValpen and Ladder sands, consists of greenish 
and grey sand, about 42 feet thick, with a layer of lenticular 
masses of dark olive-green stone at the base, containing numerous 
fossils. About G feet higher up is a thin baud, consisting for the 
greater ]jart of SerpulcB, apparently twisted together, associated 
with Tcrcbratulu sella and other fossils. 
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Group X., or the Upper Grypha3a group, incluJes about IG t'cet* 
of sand, with some clay. In tho lowor 12 fcul there ai-o several 
ranges o^ Exogijra sinunlr/, ami nodiik's with Eii(ill<(.\lrr {^lIvisKnx] 
and Ammonites JSLirtini. The iennigioous matter of this bed is in 
some places distinctly oolitic, like that of Group IV. The upper 
part of the group is a greenish sand with Exv(ji/r(( slminta, tliis 
being the highest point in the Atherfield section which lias 
yielded that species. Small fragmtnts of vegetalDle remains 
\Lonchoptcrh j\[(intcUi{) occur not only in these beds, but nearly 
throughout the entire formation. In the lower part of this 
group thev are associated with Inoccramus. 

Group XL, the Cliff End sands, about 20 feet in thickness, 
consists of sands with a thin bed of clay with Trigonia. dcedalea 
in the lower part, and in the upper part of dark bluish and green 
sand, with many cylindrical .item-like and branching concretions, 
containing pyrites. 

Group XII., the Foliated Clay and Sand, consists of thin alter- 
nations of clean greenish sand, with dark-blue clay, and much 
pyrites. The bed includes also lenticular masses of coarse 
current-bedded sand-rock. It is about 25 feet thick, and from its 
yielding nature forms an eytensive undercliff on the west side of 
Blackgang Chine. But it is most clearly exposed to view on the 
buttress of rock which forms the south side of Walpen Chine, 
where, however, it can be reached from above only. The dip in 
this part of the section may be calculated by tracing this bed 
down to the beach. It amounts to 1 in 26, or a trifle over 2°. 

In general character this group is closely allied to the Sand- 
rock series, and it was correlated by Dr. Fitton with a bed which 
has been taken as the base of that series at Shanklin. Traced 
inland this bed passes by Pyle, Corve, and Kingston, croj)pinn 
oiit at the foot of a marked feature all the way {jiudcd, p. 30), 
and thence striking westwards seems to die way in beds 
distinctly of the ferruginous type. 

Group XIIL, the sands of Walpen Undercliff, is about 97 feet 
thick. It has at its base a bed of loose white sand or sand-rock, 
about 10 feet thick, which rises to the top of the cliff on the south 
side of Walpen Chine. Above this bed, which he calls the First 
Sand-rock, Dr. Fitton noted the following in descending order : — 

Ft. In. 
Light green and yellowish sand, giving a bright-green streak 

under the pick - - - - - 25 9 

Brown sand with Astarte Beaumontii, Pinna, Pecten, and 

Terehratula - - - - - 1 6 

Moist greensand ..-,-. 12 6 

Sand, based by a coarse gravel with pebbles of quartz and 

Lydian stone - - - - - - 29 8 

Above these are brown sands with polished particles of iron-ore, 
and sands with beds of dark-green or black coherent mud. 



* There arc some slight discrepancies in this and other cases between the thick- 
nesses given in the text and in the table of Dr. Fittou's paper. 
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Group XIV., i!ic Ferruf;;inniis hods of Blackgang Cliine, forms 
the upward limit of the fos-silif'erous beds of the Lower Green- 
sand. The beds apjjear above the shore at a point 600 yards 
north-west of Rocken iOnd, and form a vertical foot to the cliff 
as far as Blackgang Chine. Here the undercliff formed by 
Groups XII. and XIII. commences, and the harder beds of Group 
XIV., rising slowly in the cliff, form a step between this undercliff 
and a similar feature formed above by Group XV. The cascade 
in the lower part of Blackgang Chine, which was ascertained by 
Fitton to be 91 feet in height, is caused by the comparative hard- 
ness of the ferruginous bands of Group XIV. This group crops 
out in the top of the cliff on the south side of Walpen Chine, and 
strikes thence in a bold escarpment through Pyle, Corve, and 
King-ston. 

o 

The details of the group are given by Dr. Fitton as below : — 

Ferrvffinous Bmuls of Blachf/ang Chine. 

Ferruginous concretions, immediately above the cascade 

Brown and yellow sand 

Ferruginous concretions, with many vacant moulds of fossils, 

most abundant near Walpen High-Cliff 
Sand, with fossils 
Ferruginous sand-rock, with fossils 



The species found in this group can be identified in several 
cases with those of the Perna Bed, at the very bottom of the 
Lower Greensand. Among them may be named Panoticca, 
])licatu, Sow., P. ncocomiensis, D'Orb., Corbula striatula, Sow.^ 
Thetis minor, Sow., Triqaiiin ciiinlatd, Ag., Pinna rohinaldinn 
D'Orb., &c. ■ ' 

The next o^•erlying bed, forming the lower member of Fitton's 
Group XV., is a great mass of clay, bct«-een 35 and 40 feet thick. 
It occupies the shore for a distance of '.\\M 3'ards, first risino- into 
sight near a waterfall 200 yards north of Rocken End. ItVorms 
a step in the cliff as far as Blackgang Chine, where it widens 
out into an undercliif. The most convenient place for oxaminins 
it will be found from 500 to 600 yards west of Cliff Terrace, near 
the top of the cliff, where the shale of which the bed largely consists 
has been cut back by wind and rain into a broad shelf, entirely 
bare of vegetation. This bed forms the top of the great division 
of the Lower Greensand, which we have named the Fcrruo-iuouy 
Sands. 

The Siind-roch Series. 
This series, like the other beds of the Lower Greensand, attains 
its greatest development in the southern part of the Island, its 
thickness being 186 feet by Fitton's measurements, or L^tKS by 
those of Ibbetson and Forbes, while at Compton Bay it amountetl 
to 81^ feet only. Here also it contains in their typical form 
those beds of slightly coherent white or yellow quartz sand 
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which form so conspicuous a foature in tlie upper pai I of lllack- 
ijang Chine, and to which tlie name sand-rot'k in singularly 
applicable. Three distinct bands of this deposit occur, namely, the 
beds referred to by Fitton as the fourth, third, and second sand- 
rock. The second or lowest occupies the beach from Kocken End 
for a distance of "JOO ^'nrds northwards ; but is partly concealed 
by slips of Challv and Greensand. 'I'hence it may be traced 
continuously to the top of Ihe cliff 500 yards west of Clitf Terrace, 
where it is seen overlying the great ciay-bed previously described. 
The third or middle beil, and the fourth at tlie top of the series, 
may be traced from the chalybeate spring to a point on the east 
side of Cliff" Terrace, where they reach the top of the chff". 

The follinving descending section of the series was made in the 
neighbourh (id of the chalybeate spring, 600 yards south-east of 
Southland House : — 

Section of the Sand-rock Series near the Chalybeate Spring. 

Capstone (for details, see p. 57). Ft. 

Grey sand with wood, large oonoretions, and seams of clay; a 
line of quartz pebbles at the base . . - 20 

Grey and yellow sand interlaminated with clay - 7 

Current-bedded yellow sand-rook, with wood ; tliins away 
southwards (4th sand-rock of Fitton) - - 1-1 

Laminated sand and clay, with wood ; throws out the chaly- 
beate spring - - . . i]2 

A variable bed ; contains clay with partings of sand, some- 
times nearly all sand, and passes down into - Ifi 

White sand-rock (3rd sand-rook of Fitton) about - . 25 

Variable sand and clay, with a line of nodules about the 
middle ..... fjO 

White sand-rock (2nd sand-rock of Fitton) . 20 

184 

The interlaminated sands and clays in this section are identical 
in character with the "foliated bed " 56 feet thick of the Compton 
Bay section ([)p.22, 23), and like it throw out chalybeate water, 
derived doubtless from the decomposition of iron pyrites. 

The Chalybeate or Sand-rock Spring was first noticed about the 
year 1800. It was found to flow at the rate of 100 to 150 
gallons a day, aud gave the following analysis* : — 

16 ounces yielded : — 

Carbonic acid gas, 3 cubic inches. 

Solid ingredients, dried at 1S()°, 80'5 grains. 

Grains. 

Sulphate of iron - . 41 -4 

Sulphate of alumina 31 • d 

Sulphate of lime, dried at \W . \{)-\ 

Sulphate of magnesia - - 3 • g 

Sulphate of soda - 16 '0 

Chloride of sodium 4 • 

Silica - - - . . -7 



107-4 



Temperature, 51°. Specific gravity, 1'0075. 



* Dr. Marcet, Trans. Geol. Soc, Ser. 1, vol. i. p. 213. 1811. 
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From the chalybeate sprinp: eastwards the Sand-rock series is 
almost entirely concealed Ic,' "lie slipped Greensand and Chalk of 
the I'ndercHfi'. The upper beds of the series are seen in a liohl 
bluff between Eockcn End luid Knowles, and again in the lower 
part of the clifi' below Niton. Here a white sandstone also is 
exposed above tlio beach, about 100 feet below, which seems to 
be the third sand-rock of Fitton. The last exposure occurs in 
Binnel Bay, where interlaminated sands and clays are exposed at 
the base of the cliff. From this p. int eastwards there is no 
rock seen in place till v.e reach Monk's Bay at Bonchurcli. The 
description of the Carstone ur uppermost sub-division of the Lower 
Greensand of this neighbourhood will be found on pp. 57, 58. 



Sandown to Bonchukch. 

Till- AllicrfichI Chill and Fcrniijlruiiis Similx. 

Though nearly the wliole of the Lower Greensand is exposed 
in this coast section, the beds are not so conveniently situated for 
examination as at Atherfield, and have yielded far fewer fossils. 

The Perna Bed and Atherfield Clay rise from the beach near 
8ando\vn Pier in a low cliff, but are concealed by buildings ; 
nor is the former exposed now at low water, as seems formerly to 
have been the case. The oveihing beds consist of green "rey 
and brown sands, so far decomposed as to render the identifi- 
cation of the groups of Atherfield impossible. But specimens 
o^ Criiirrriis were found by Captain Ibbetson in a quarry, not 
now identifiable, near the shore between Small Hope Chine (the 
north end of Shanklin sea-wall) and the Barrack Hill, Sandown. 
The horizon would seem to correspond approximately with that 
of the Crioceras ranges of Whale Chine. Some of ilie sands 
north of Little Stairs Point are very dark-coloured, and contain 
small fragments of wood impregnated Avith pyrites. 

At Little Stairs Point a fault is clearly exposed, a rare circum- 
stance in the Isle of "Weight. The fault ranges about v.est-north- 
west, and throws the beds down to the south. Soon after passin"' 
this fault the beds assume a horizontal position, or nearly so and 
we meet with the first marked bed in the section. It consists of 
ferruginous sandstone, studded with c\wtit<iYi> oi Exor/ijra sinuutu 
and Ostrrn fn<iis (— O. priimofn,) and identified by Fitton (op. i-it. 
p. 317), with part of his Second Gryphaja Group X. Above it 
occurs a bed composed of alternations of dark slaty clay -with 
greenish sand, which Fitton i-ccognised as his Group XIL At 
the top of the cliff is an iron sand. 

Chalybeate M-ater issues from these strata.. The sprino- known 
as ShankHn Chalybeate Si)a was first noticed Ijy Dr.'^Fraser 
physician to Charles II. It has l^euu analysed by Dr. A. '^H. 
Hassall with the following result : — 
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Chalyhcate Spa, Slianklin Esplanade. 
Chemical Composition. Combined as follows : — 





Grains. 


Total residue 


;-';V46per 


Lime 


5-64 


Magnesia 


1-90 


Potash - 


0-2.5 


Soda - 


2-01 


Sulphuric acid - 


2-81 


Chlorine - 


3-2;-i 


Iron 


1-03 


Silica 


1-40 


Nitrogen as nitrates 




and nitrites 





Free ammonia 





Organic nitrogen 


0-01 


Hardness. 9-30. 





gallon. 



Carbonate of lime 


. 


/•GG 


,, magnesia 
,, protoxide 
iron 
Sulphate of lime - 


of 


2-35 

2-13 

3-28 


, , magnesia 
Chloride of potassium 
, , sodium 


- 


1-32 
0-40 
3-04 


„ magnesium 
Silica ... 
Volatile and combustible 
matter - 


0-85 
1-40 

0-14 



The horizontality of the beds (exceptiticj in a very gentle anticline 
south of Little Stairs fault) is maintained as far as Shanklin Chine. 
Here a south-south-westerly dip sets in, wliich gradually brings 
the upper strata down to the beach in succession, the aiiL>le of dip, 
as calculated from the heights on the Ordnance Map, uinountiDg 
to 1 in 30, or a trifle less than 2°. 

The strata last described contain oolitic iron ore, and are 
identified by Fitton with a part of his Group XIII. They sink 
below the beach on the south of Shanklin Chine, and are 
succeeded upwards at a few feet distance by a richly fussiliferous 
bed, in which Fitton obtained Vcrmicularid, Srrjnihi, JValdhcimin 
{Tcrehratula) pseudojurcnsis, Leym., T. sella, Sow., Rlnpichonclla 
sulcata, Park. ( T. multiformis, Fitton), Rhynchonella gibhsiana, 
Sow. (T. gibbsiana, Fitton), and Anomia, Exogyru, Pecten, Lima, 
&c. Ten feet and eighteen and a half feet higher up respectively 
are two ranges of Exogyra sinuata, fi.rst discovered by Captain 
Ibbetson.* 

Next above these lies the sandstone which forms a reef called 
Horseledge by Fitton,f and which yields ferruginous nodules 
with Panopcea plicata. Sow., Trigonia alafonnis, Park., Thetis 
minor. Sow., Gervillia anceps, Desh., Terebratula sella. Sow., 
Rostellaria robinaldina, D'Orb. Tliis was said by Fitton to 
resemble his Group XIV. 

A clay-band, 8 feet rhick, which rises from the beach about 300 
yards north of Luccomb Chine, corresponds to the thick clay 
which lies next above the cascade in Blackgang Chine (the lower 
part of Group XV. of Fitton). It makes a small underclifF or 
ledge in the cliff, and crops out 300 yards south of Shanklin Chine, 
whence it may be traced through the brick pit at Lower Hide, by 
Apse Farm, to the brick pit, now disused, at Sandford. This 
band forms the top of the Ferruginous Sands. 



* Rep. Brit. Assoc, for 1844 (Sections), p. 43. 

f This seems to be the reef marked Yellow Ledge on the Six-Inch Ordnance Miip, 
and is about 350 yards south of the reef marked as Horse Ledfte. 

E 56786. r! 
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It will be noticed that the fossiliferous isvouj) described above 
corresponds to beds at Bhickgang, in which only a few fossils 
occur. On the other hand, thr strata between Little Stairs and 
SandowD, though corresponding to richly fossiliferous beds at 
Blackgang, have yielded no fossils. These differences are princi- 
pally due to the condition of the rock. Fosbils are seldom pre- 
served in any part of the series near the surface of the ground, 
but only in the deep-seated strata that are exposed at the foot of 
the cliffs, and the weathering of the beds, which has reached a 
depth varying according to local circumstances, has extended 
below the level exposed in the Sandown cliffs. This weathering 
consists chiefly in the replacement of carbonate of lime by car- 
bonate of iron, and the conversion of the latter into peroxide of 
iron, the effect being to destroy the coherence of the rock and 
to impart to it a brown colour. The original condition of the rock 
was probably that of the hard greyish and calcareous concretions, 
in which alone fossils are found in perfection, even at Atherfield. 



The Sand-rock Series. 
This division is finely exposed in the cliffs from Bonchurch to 
-Knock Cliff. Its base is very clearly marked by the ledge or 
undercliff formed by the clay last described. A second, but 
smaller ledge, is formed by a bed of very green clayey grit, at 
times more clay than grit, which lies about 20 feet higher up. A 
descending section is as follows : — 

Sand-rock Series at Luccomh and Knock Cliff. 

Carstone (p. 69). p^ 

fBright yellow and white sand with laminjB 
( of blue clay in planes of current -bedding. 
A few bands of very green sand throwing 

Sand-rock Series ■< „,?':'* chalybeate water . . ,^5 

\ White and grey sand - . 50 

I Very green clayey grit, forming a ledge in 
I the cliff, and throwing out water 8 

T, . „ , LWhite and ashy grey sand and sand-rock 

I'erruginous Sand, &o. 



'0 
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The lower part of the series may be most conveniently studied 
at the top of Knock Cliff, and in Luccomb Chine. The uoner 
beds are accessible in the cliff between Luccomb and Bonchurch 
the last exposure being in Monk's Bay. The inland sections of 
these beds in the neighbourhood of yhanklin are unusually o-ood 
and will be described subsequently (p. 46). *^ 

Sandown to Culver Cliff, 
The position of the base of the Lower Greensaud is marked 
here ae m Compton Bay by a great founder of the cliff, and at the 
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present time (1887) the junction is easily accessible througliout 
the greater part of the hollo\v from which the slip has taken place. 
The section of the Perna Bed Is similar to those which have been 
described before. The base line of the Lower Greensand Is sharp 
and definite, the lower beds are conglomeratic, and the surface 
of the Wealden Shales shows ^iyus of disturbance and slight 
erosion. Lastly, the fossils characteristic of each formation are 
found close up to, but never transgressing the boundary. The 
Perna Bed Is not only visible In the cliff', but reappears in the 
foreshore below Redcllff Foot, and forms a lone; straight reef 
running out to sea a little south of east. 

Southwards from the slip caused by the Atherfield Clay, the 
cliff" consists of ferruginous sands and becomes mural, continuing 
so rintil the softer beds of the Sand-rock series are reached. On 
the yellow and white sands and blue clays of this series there rests 
a great thickness of Oarstone, which passes up into the Gault. 
A small fault crosses the cliflF at an oblique angle at this point, 
running W. 30° N., and throwing the beds down to the north. 
It Is best seen In the base of the Carstone, which it crosses about 
half way up the cliff. 

The Gault forms a small gully descending the cliff obliquely, 
and occupied by a footpath. This formed a convenient starting 
point for the following section : — 



Section of the Lower Greenxand at Redeliff. 



Carstone, 
72 ft. 9 ins. 



Gault, blue micaceous clay passing down into 

'Brown clayey grit, becoming more sandy 
below ; small scattered pebbles, and a line 
of pale phosphatic concretions made up of 
grit and grains of iron oxide 9 feet from 
the top ... 
} Pebbly band, with small quartzites 

Brown sand with many scattered quartzite 
pebbles, and phosphatic concretions as 
above at several horizons. AYavy lines 
of iron oxide, and some beds with many 
grains of oxide - - - . 

Loose brown sand and grit - 
White sand and blue clay interlaminated 

Do. with occasional lines of blue clay 
Striped sand and clay 

Do. chiefly clay and very 

sulphury - - 

I Seam of iron oxide 



Ft. In. 



Sand-rock Series, 

base uncertain, 
about 93 ft. G ins. \ 



10 
(I 



Bright-yellow and white sand, with ferru- 
ginous band at base 

Grey striped sand and clay 

White sand - - ■ - 

Blue and striped sandy clay (?=40 feet clay 
of Blackgang) 

Hard brown sandstone 

Grey sand, " soot-coloured " - 

Pebbly bands, containing small quartzites, 
phosphates, and iron oxide 



60 





O 





12 
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9 





4 








6 


31 





2 





3 





21 





3 


6 


6 






2 
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FerruginousSands, , 
about 367 ft. Gins-l 



Atherfleld Clay, 
H'.i ft. 4 ins. 



Dark-green or bluish clay and sand - - 

Ferruginous pebbly band with small phos- 
phates and pebbles of iron oxide 
Soft yellow sand 
Dark clayey sand 
Pebbly band, containirg many rolled phos- 

phatic casts of ammonites and bivalves 
Tale-brown ferruginous sand - - - 

Pebbly band, with small quartzites and 

numerous flakes 01 iron o.xide 
Pale-brown sand with flakes of iron oxide - 
Brown pebbly grit with small quartzites and 

grains and flakes of iron oxide 
Loose pale-green sand 
Greenish grit with many wavy seams of iron 

oxide - - - " 

Brown and green gritty sand 
Dark-green or nearly black clayey sand _ - 
Brown sand with flakes and grains of iron 
oxide - ' ■ c 

Greensand, with a vivid green streak; lines of 
clay occasionally ; a layer of broken oysters 
9 ft. from the base. Forms a smooth 
vertical wall ■ ■ " 

Brown and reddish brown sandstone with 
grains of iron oxide very abundant about 
I'd feet from the top; forms the cliff on 
which Redcliff Fort stands 
Green sandy clay with wood and a line of 
large nodules - - - 

Fine and very clayey sand with wood ; lines 
of nodules in the upper part, and veins of 
iron oxide . . - - - 

Seam of brown iron oxide 
Fine grey clayey sand 
Band of blood-red iron oxide 
Fine grey clayey sand 
Fine white clayey sand 

'Pale-blue clay with pale-blue nodules, 
weathering brown 

Calcareous and ferruginous grit with 

many fossils, 1 ft. (i ins. to - 
Passing down into pale-blue sandy 

clay with fossils 
Impersistent grit, with scales and 
bones of fish and phosphatic pebbles, 
some of which are rolled ammonites 
and bivalves ; about 
Pale-blue sandy clay with fossils 



Ft. In. 
1 






rf -T <; 



l__Grit, as above 
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(i 

4 

3 

2 

11 

4 
17 

3 

3 

6 
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1 
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It will be observed from this section tluit the thickening of the 
Carstone, which was noted between Compton Bay and Blnckgang, 
and still more between Blnckgang and Rbanklin, is still progressing 
in an easterly direction. The Sand-rock Scries and Ferruginous 
Sands on the contrary, as previously noted, thicken in a southerly 
direction. In the series of comparative sections forming Plate III. 
these differences are clearly presented. 
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The occurrence of a band of rolled pliosphatic nodules in the 
upper part of the Ferruginous Sand? has attracted the attention of 
several observers.* The nodules seem to be on the same horizon 
as tliose noted at Compton Bav, but in the " coprolite bed" 
4 inches thick at Redcliff, are larger, iiarder, and better jn-eserved 
Among the specimens Mr. Keeijing identified Amrmmitr, hiplex 
bow., A. cordatus, Sow., Phnirotomaria s^., GanJium striahiliim? 
Lucinii sp., JI>/„citrg sp., Cytherci, ruqosal Area contractu, Phill 
all being fragmentary and much rolled. There occurred also' 
quartzite and other pebbles, as large as walnuts. 

Up to the present this bed has not been discovered near Shanklin 
or at Blackgang, nor is its horizon marked by any break in the 
sequence of the strata. It was piobably a near-shore deposit, and 
did not extend southwards in the direction in which presumably 
the deeper portions of the Lower Greensand sea lay. Near 
Godalming, on the contrary, it is largely developed according to Mr. 
Meyer, who describes it as resting ou an apparently eroded"surface 
of the sands beneath, and as constituting a well-marked basement- 
bed to an upper division of the Lower Greensand (op. cit, p. 10). 



PuNFiELD Cove. 



Before quitting the description of these fine cliff sections of the 
Lower Greensand, we will briefly notice the sequence of beds in 
Punfield Cove. Lying 20 miles west of the Isle of Wi(j-ht, this 
locality gives further opportunity of observing the changes in the 
strata which we have already seen in jjrogress within the limits of 
the Island. 

The section of the Lower Greensand in Punfield Cove is as 
follows. (^See also Plate III.) : — 

Ft. In. 
Grault. 

Caratone, seen only in lumps Ijing about ; apparently about 
C Yellow sand, not well seen, about - 
Very sandy dark clay with selenite (perhaps the 

thick clay of Blackgang) 
White sandstone with white quartz pebbles 
Bvown sandstone, and yellow sandstone with shales 
Interlaminated sands and clays, the latter traversed 
by numbers of small tubes filled with sand 
(? worm-burrows} 
Ferruginous sand and hard sandstone with Leda 
So c i^ j Interlaminated sands and clays with some thicker 
'^'Xi'iZ I bands of yellow and white sand 61 

r? Limestone with wavy seams of lignite and many 

I fossils (the " Marine Bed " of Professor Judd), 
L variable, but about 10 

* Meyer, Ou the Lower Greensand of Godalming. {Geologist' t Assoc), 1869. 
Woods, Geol. Mag. for 1887, p. 46. 
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Ft. In. 

r Reddish clay, becoming pale-blue below, very fos- 

siliferous in the lower part - - :28 

Soft yellow sandstone, with a few fossils - 1 

I'ale-red clay, Ijluish in parts, a few fobsils ^ 'j 

Four bands of very hard giey sandstone ; nc fossils li '■> 

;H ■" J Red clay, a few fossils in the lower part ■ .60 

-- ^ "> TDark-green sand, with small pebbles 

and grit, many fossils - - 1 

p R J J Pale-blue sandy clay with many small 
rem a «ea <^ pebbles (rolled bivalves. Ammonites, 
&c.), and larger pebbles of sandstone, 
[_ wood, &c., at base ; many fossils - 2 d 
Wealden Shales {see p. !')• 

iVX 5 
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The lumjis of Carstone contain many pebbles, up to half an 
inch in length. Its thinness is in accordance with uhat has been 
indicated in the Isle of Wight, where it thins from about 70 feet 
at Sandown to .30 feet near Bonchurch, to 12 feet near Blackofanf, 
and to 6 feet in Compfcon Bay. 

The Sand-rock Series is not easily distinguished unless the 
dark clay with selenite, 15 feet thick, be taken as the represen- 
tative of the thick clay of Blackgang Chine (35-40 feet thick). 
A large part of the Ferruginous Sands has assumed a character 
which in the eastern jiart of the Isle of Wight is seen only in 
the Sand-rock Series, namely, that of interlaminated white sand 
and blue clay (the " foliated sands and clays " of Fitton). In 
Compton Bay this change is foreshadowed by the appearance of 
thin beds of this type, iuterstratified with ferruginous sands, 
considerably below the base of the Sand-rock Series. 

The very fossiliferous limestone, 10 inches thick, corresponds 
in position with the Crackers, the most fosslliferous zone in the 
Atherfield section. 

The Atherfield Clay presents no unusual features, except that 
there are beds of sandstone at two horizons in it. The recog- 
nition of the Perna Bed, and of the usual sharply defined line 
dividing it from the Wealden Shales, was a satisfactory point. 
The rolled phosphatic pebbles; in the Perna Bed are slightly 
larger and more abundant at Punfield than in the Isle of Wio-ht 
and more frequently recognisable as the casts of bivalves and 
Ammonites. This, as Avell as the changes in the overlyino- beds 
indicates that in working westwards we approach the old shore 
line of the Lower Green sand sea. 

The fossils in the following list, except where otherwise noted 
were collected for the Survey by John Rhodes, and have been 
identified by iMessrs. G. Sharman and E. T. Newton The 
specimens mark.^d thus ■' are inserted on ihe streno-th of their 
havmg been recorded from the " Marine Bands of Puniicld" bv 
Prof. .Tudd m the Q/mrf. Jour,,. GcnI. S„r., vol, xxvii i) -^l^ 
Those marked t arc added on the authorii>- of Mr. Mcy'ei \z-/,/ ' 
vol. xxviii. p. 23- and vol. xxix. p. 73. " 
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Fossils from the Loiver Grecnsand of Punfield. 
The AthcrJlvM Clay and the liinestone ahorc it. 



Wood. 

Crustacean, fragment. 
*Serpula. 

■j-Terebratula sella, Sow. 
fAuomia tevigata, Sow. (collected 

by the Survey also). 
fArca cornueliana, D'Orb. 

* „ cymodyce, H. Coquand 

(young). 
f ,, Raulini, Lei/m. 
„ sp. 
■*tAstarte, sp. 
•fCardita neocomiensis, D'Orb. 
•fCardivim (Area) Austeni, Forbes. 
*f ,, impressum, Desk, 
f „ subhillanum ?, Leym. 
(collected by the Survey also). 
Corbula striatula ?, Soio. 
t >, sp. 
fCyprma, sp. 
■j-Cytherea parva. Sow. 
*tExogyra Boussingaultii, D'Orb. 
*t „ sinuata, Sow. 
f „ tombeckiana, D'Orb. 
*Isocardia nasuta, H. Cog. 

* „ sp. 

*Leda scaphoides, P. and C. 

Lima, sp. 
fLucina, sp, 

*Modiola giffreana, P. and R. 
f „ simplex, Leym. 
*Orthostoma Verneuili, Vil. 
fOstrea Leymerii, D'Orh. 
■j-Panopa3a neocomiensis, Leym. 
t „ Prevosti, Leym. 
•f ,, sp. (=P. plicata, var. of 
Atherfield). 



fPecten (\eithia) neocomiensis, 
D'Orb. 

t ., .. robinaldinus, 

D'Orb. 

t ,. „ sp. 

* >. !. ,, (very small). 
*Perna rauliniana, P. and R. 

*tPlioladomya semicostata, Ag. 

sp. 
*f Plicatula asperrima, D'Orb. 

■f ,, carteroniana, D'Orb. 

fSoleourtus Warburtoni, Forbes. 

*Temna? gibba, H. Coq. 

f ,, vectiana, Forbes. 

fThetis Isevigata, D'Orb. 

fTrigonia (Atherfield sp.). 

f Venus, sp. 

*Act£eonella oliviformis, H. Coq. 

*Act8Bon EsquersB, De Verneuil and 
De Loriere. 

* ,, pradoana, De V. and De L. 
*Cerithiuin Pailleti,jDe V. andDeL. 

* „ Vilanovas, De V. and De L. 
*Fusus? neocomiensis, D'Orb. 

*f Natica lasvigata, Desk. 

* ,, pradoana, Vil. 
*Neritopsia minima, De V. and De L. 
*Pleurotoma Utrillasi, De V. and 

De L. 
*Trochus Esqueraa, De V. and De L. 
*TurriteUa Tournali, H. Coq. 
*Vicarya Lujani, De V. and Coll. 

* „ pizquetana, Vil. (collected 

by the Survey also). 

* „ Pradoi, De V. and De L. 
Ammonites Deshaysii, Leym. 

*Lamna (teeth). 
*Pycnodus (teeth). 



A band of soft sandstone in the Atherfield Clay. 



Area Raulini, Leym. 
Exogyra, sp. 



Panopasa plicata, Sow. 
Solecurtus (oast of). 



The Perna Bed. 



Multizonopora rimosa, D'Orb. 
Area corneueliana ?, D'Orb. 

„ Raulini, D'Orb. 
Astarte, sp. 

Avioula depressa, Forbes. 
Cardita fenestrata, Forbes. 
Cardium subhillanum, Leym. 
Cypricardia undulata?, D'Orb. 



Exogyra subplicata, R'6m. 
Lima lingua ?, Forbes. 

„ sp. 
Lucina, sp. 
Panopsea plicata, Sow. 
Pecten interstriatus?, Leym. 
P. quinquecostatus, Sow. 
Tellina, sp. 



40 flEOLOGT OF THE ISLE OF WIGHT. 

CHAPTEE IV. 

LOWE R GREENS AND— r-'-j/^mwerf. 
Inland Sections. 

(1.) Along the Central Downs. 

The Atherjidd Clay. 

No section of any importance occurs in this division away from 
the coast, and the tracing of a base-line has consequently been 
a matter of some difficulty The clue to the position of the 
boundary is provided by the topographical feature and change of 
soil produced by the Ferruginous Sands above. 

The Ferruginous Sands and Sand-rock Series. 

These two groups will be conveniently taken together in de- 
scription. As previously remarked, they pass one into the other. 
Commencing our description on the west, we find the Ferruginous 
Sands rising into a characteristic escarpment, slightly lower than 
the Chalk Downs, which runs eastward from Compton Bay on 
the north side of Brook, Mottistone, and Brixton. The higher 
part of the ridge is formed by the iron-sand which comes down 
to the beach on the west side of Compton Chine. The more 
ma«sive iron-sand vrhich forms the cliff on the east side of 
Compton Chine crops out in the southern slope of the hill, and 
gives rise to the terrace of deep-red sand on which Brook Church 
stands. The position of the Sand-rock Series is marked by the 
abundance of white sand in the soil. 

At Mottistone a ravine has been cut through the Ferruginous 
Sands. The top of the Atherfield Clay seems to occur at the 
Church. The clay is overlain by a great thickness of ferruo-inous 
clayey sands with a marked bed of brown iron-sand, which seems 
to be the sauic as that on the east side of Compton Chine. 
At the top of the ravine the following descending section may 
be traced in beds which form the passage between the Sand-rock 
Series and the Ferruijinous bands : — 



Near the Long Stone, Mottistone. 



Feet. 
20 



White sand, about 
Ironstone 

Grey and " sooty " silt and sand . . 15 

Grey silt - - . . g 

Red clay, grit, and sand - . - 10 

Ferruginous grit .... o 

Dark " sooty " silt - - jo 

Fefruginous grits, &c. 



65 i 
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These beds are seen again, but less clearly, in the lane to 
Oalbourne by Black Barrow, this hill itself being- composed of 
very fine white and gvey sand of the Sand-rock Serie.-^. But the 
best section occurs by the ro;id-side at Hock. There the Sand- 
rock Series consists of current-bedded crimson, pink, brown, huff, 
yellow, and whitish sand ; a beautiful combination of colours, the 
crimson being very rich. Above this sand lies a band of pebbly 
iron-stone constituting the base of the Carstone, 

The Lower Greensand escarpment is breached at Rock by the 
stream from Bottlehole Spring, but rises again on the east of this 
valley into a bold hill, many of the lanes up which provide good 
sections. The upper boundary of the Atherfield Clay ,■^ee^ls to 
run along the upper road in Brixton, and the strata next above it 
consist of yellow sandstone, brown or reddish in places, and with 
a few thin clayey bands. At the foot of the steeper and unculti- 
vated part of the hill there runs a bed of deep-red iron-sand with 
abundant spherical grains of iron-oxide as well as rounded quartz 
grains, which seems to be the same bed that extends from the east 
of Compton Chine under Brook Church. Immediately over it lies 
a bed of yellow and white sand, with wavy laminae of clay, closely 
resembling the Sand-rock Series. This series, however, comes on 
nearer the top of the hill, where bright-pink, pale-red, yellow and 
white sand-rock is repeatedly exposed. 

The escarpment becomes insignificant south of Shorwell, where 
it is crossed by the stream from which this village takes its name. 
Yafford stands on the Atherfield Clay, but a slight rise in the 
ground, and the brown sandy soil indicate the base of the Ferru- 
ginous Sands, and show that the strike h;;s changed to nearly 
south. Near Yafford Mill, a pit shows buff sand and loam 
overlain by a little gravel, and at Wolverton iron-sand rests on 
greensand, the dip being north-north-east at 10°. The Shorwell 
and Atherfield road-cutting near this farm is made through bronn 
and green current-bedded sand at a slightly higher hc)rizon ; while 
at Haslett brown sand appears with bands of ferruginous grit, and 
in the upper part a band of white sand. It is difficult to detect 
here the horizon of the iron-sand which we traced a^ far as 
Brixton. It might be expected to run near Wolverton, and 
through Smallmoor, connecting itself there with a well-defined bed 
which we shall subsequently follow up from near Blackgang. 

The sections in the Sand-rock Series are more numerous. The 
beds of rock, which become a noticeable feature above Brixton, 
increase in number and thickness eastwards, and form small 
features along the strike near West Court and Presford. They are 
iienerally white, though tinged here and there with red or vellow. 
So abundant is the white sand soil on these strata that some 
of the fields on the east side of Bucks had the appearance of 
being partly covered with snow in the dry summer of 1887. 

The dip of the rocks in this neighbourhood has diminished to 
8°, and grows less as we proceed eastwards. The various sub- 
divisions accordingly each occupy a wider belt, and at the same 
time display more fully their characteristic features in the form of 



b 



42 GEOLOGY OP THE ISLE OF WIGHT. 

the ground. The Ferruginous Sands stretch away in a broken 
table-land to the cliffs of Atherfield and to the southern liills of 
the Island. The Sand-reck Beds form a series of rounded hills, 
capped by the Carstone, and fringing the more continuous escarp- 
ments formed by the Chert Beds of the Upper Greensand and hy 
the Chalk, while a belt of ground, characterised by its gentle 
slopes and generally by its comparative lowness, marks the 
position of the Gault. These features are all well displayed in 
the valley followed by the Chillerton road near Billingham. 
The best section in the Sand-rock Series occurs by that road-side; 
the Ferruginous Sands are well exposed in the road-cuttings at 
Kingston. 

Near Cridmore the upper part of the Ferruginous Sands con- 
tains beds of bright-yellow and white sand, much like the Sand- 
rock Series, and making it difficult to decide on a boundary 
line. 

After passing the jMcdina, however, the base of the Sand-rock 
Series is marked by a bed of coarse white quartz-grit. The bed 
is seen south of the Star Inn and near Upper Yard, but more 
clearly in a small pit, 300 yards north-west of Birchmore. There, 
and in the road-ciitting close by, it may be described as a fine 
gravel, so large are the grains of quartz. The sands above this 
bed are seen in a pit south of Pagham ; they are white and 
current-bedded with lenticular ferruginous beds. The few 
sections in the beds below show brown and yellow ferruginous 
sands. 

The next section occurs in the Sand-rock Scries in the lane 
running east from Blackwater Station. Here white sand and 
sand-rock were formerly dug. The base of the series is marked 
by springs and other iuuications of clay-beds. The same beds 
are repeatedly exposed in the lanes about iNIarvel, and are now 
being dug in a large sand-pit in Zllarvel Wood, where the following- 
section is exposed : — 

Marvel Wood Sund-jnt. 

Feet. 
Carstone ; a ferruginous grit, cemented irregularly in bands Ijy 
iron-oxide; some of the lower beds contain small pebbles. 
Top not seen ... . jo 

f Grey sand with fragments of clay, with the ap- 
Sand rook pearanoe of Ijeing a reconstructed bed (see 

' 'series "^ "^^° 1'' ^^'^' ^"^^^^S on the edges of the our- 

I rent-bedding planes of - - 3 

[ White sand with lines of blue clay - . 30-(- 

■45 

The strata dip, so far as can be judged, to the south-west at a 
gentle angle ; but a few yards further on rapidly roll over and 
plunge down to the north. From this point ea:5twar(ls the scries 
runs in n. narrow belt xwjv and parallel to the central Downs of the 
Island. The centre of the anticlinal axis described above seems to 
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Strike nearly east from Little Wliitcombe to the north side of 
Marvel Farm, and thence towards Iloi-nngibrd, where fnrthcr 
evidence of its position may be seen. 

A large sand-jut at Stauden provides tlic I'ollowiiig section of 
the Sand-rock i~!criet! : — 



Sfonden Sand-pit. 

Green and grey sand, current-bodded 

Yellow sand-rock 

Ironstone with a few small pebbles - 

Yellow and grey loamy sand and clay 

Dark -blue clay 

Ironstone, about 

Grey pebbly sand, passing down 

Loose yellow and white grit 

Fine sand 

Clay-bed 

Fine white sand-rook 



The bottom of the pit is probably about 15 or 20 feet above the 
base of the Sand-rock Series, but a considerable thickness of beds, 
consisting in part of fine-grained buif and brovsrn sand, occurs 
in the hill-side above, before we reach the base of the Carstone. 
The dark-blue clay may be the upper of the two clays seen near 
Shanklin, but correlation in so variable a series is mere guess- 
work. 

Almost the only section of the Ferrviginous Sands in the Black- 
water valley occurs in the road-side near Stone, where green and 
ferruginous sand and deep-brown sand with many grains of iron 
oxide, are exposed. Similar sands extend along the southern 
slopes of St. George's Down. On the north side of the Down, 
300 yards south of Garrett's, a sand-pit has been opened near the 
top of the Ferruginous Sands; the beds exposed are dull-green 
sands with lines of soft concretions, and are traversed by several 
small faults, which run nearly east and west, and throw the beds 
down a foot or two to the south. The dip is northwards at 23^ 

The next sections occur near Arreton and Merston. A roaH- 
cutting south-west of the former place exposes red sand containing 
many grains of iron oxide, the dip being north-east at 13°, while 
300 yards north of Meiston Cross pale sand is seen, dipping 
south-south-west at 7°. Here then we have the continuation of 
the anticlinal axis, which we noticed at Marvel. Obscure casts of 
fossils occur in a band of ironstone on tlie road to Merston, 
600 yards south-west of Arreton Church. 

At Kedway and near Horringford Station red and brown irony 
sand may be seen, the latter locality yielding specimens of Venus 
and other fossils according to Mr. Norman.* Apparently the 
same beds are exposed in the road in Newcliurch. Here and 

* A Popular Guide to the Geology of the Isle of V^'ight, p. iC. (1887.) 
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wherever elsewlicre visible, namely, east of AVackland, and on 
Skinner's Hill, they are nearly horizontal, but the Sand-rock 
Series, on the otlier hand, near Hensley Lodge dips north at 2(1-. 
The anticlinnl ;ixis tlicrcfore must run nearly along (or a little 
north of) the Ri\ er Yar at Newchurch. 

At Knighton a little irregularity occurs in the trend of the 
great Cfr.tral axis of the Island, in consequence of which the Lower 
Greensand dips at a more gentle angle, and the characteristic 
features of its subdivisions are better shown. The Sand-rock 
Series is seen in a deep lane and pit, 400 yards east of Knighton 
Mill, and in many spots around Kern, as a brown, red and 
white sand, while above it the Carstone makes a fairly 'pvo- 
nounced feature. Good exposures of the Ferruginous Sands occur 
about Alverstone Farm and on the road to Brading. At the 
former place, grey and green sand ]iasses under red and lu'own 
sand, with many grains of iron oxide. The dip is westerly at 
5°-10°, but sweeps round to north at 21° at Adgestone. Here 
then we fix another point on the line of the Marvel .Anticline, 
and join it on to the fold which brings up the Wealden Beds of 
SandoAvn Bay. 

The dip of all the strata increases, and their outcrops become 
proportionately narrow near Yarbridge. A pit in the lowest of 
the Ferruginous Sands, near Morton Farm, shows brown sand- 
stone dipping north-north-east at 35°, while the Sand-rock Series 
appears in a pit and road-cutting 400 yards west of Morton 
as a white sand with traces of blue clay. 

(2.) Around the Southern Downs. 

In describing the Athcriield section we spoke of a bold escarp - 
ment or terriice formed hy the ferruginous beds of Blackgano- Chine 
TGroup XIV. of Fitton), which runs through Pyle, Corve, and 
Kingston. There are many sections in the roads descendin<>- the 
hill at these places. On the top and extending nearly to the 
brow of the terrace, soft, brown, buff, and white sand appears 
similar to the sand at Cridmore (p. -12), and approaching- the trpe 
of the Sand-rock Stries. Lower in the hill-side, greyish-frreen 
sand follows, weathering brown, and of considerable thickness. 
On descending to the foot of the escarpment, we find a line of 
springs and a belt of peaty ground marking the outcrop of a soft 
and clayey bed, doubtless the "foliated .smd and clay" of Walpen 
Chine (Group XII. of Fitton). The escarpment spoken of runs 
through Kingston, and, sweeping thence to the south-west round 
Gun Hill, points for Haslett and Wolverton, but becomes obscure 
in that neighbourliood. 

A second terrace is formed locally by a thick bed of red and 
brown sand with numerous grains of iron-oxide. This feature 
includes the bold brow known as \Vtu-ren Hill, three quarters of a 
mile \vest of Corve, and stretches thence by Dungewood towai'ds 
Small Moor. There, like the other terrace, it also becomes 
obscure, so that whether it is a continuation of the bed which we 
traced by Brook Church must bo lelt in doubt. 
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It will be noticed that the source of the Medina at Chale Green 
is situated on the upper of these two terraces. The valley of the 
river gains in depth northwards, while the strata, except for some 
very gentle undulations, remain horizontal. It is probable that the 
depth thus gained is sufficient to let the stream reach tlie "foliated 
sand and clay,'' and that this may account for the width of the 
alluvial flat ; but there is no section to prove it. Tiie hills are 
capped bv buff and white sand, while their sides are formed of 
brown and grey sands with an occasional seam of iron-oxide. 

The Sand-rock Series is exposed at Chale Farm, Gotten, and 
at the north end of St. Catherine's Down, with its usual character 
of fine soft Avliite sand. But its outcrop, though broad, is partly 
overspread by Gault, which, owing to the influence of percolating 
water, has flowed down over the intervening Carstone. 

We now enter the drainage area of the (East) V'ar. Blake 
Down, here forming the watershed between this river and the 
Medina, is a long spur of the uppermost beds of the Ferruginous 
Sands, capped with flint-gravel. As the river is about 100 feet 
below the highest strata of this spur, the '''^foliated sand and 
clay " might be expected to be reached. There can be little 
doubt that this is the case, for a terrace, closely resembling that 
of Pyle, Corve, and Kingston, runs through Godshill, north of 
Sandford, towards Lessland, and perhaps to Branston. From 
the foot of the bold brow which terminates this terrace at Gods- 
hill springs wander through wide peaty marshes, as at Corve, 
while the brow itself is composed of a ferruginous sand and 
greyish green sand, exposed to considerable depth in the road- 
cuttings. 

The lower beds of the Sand-rock Series arc seen in a pit near 
Sibbecks, which gives the following section : — 

Feet. 
Soft sand ^vitli seams of clay - - . . 20 

Soft yellow and white sand-rock (perhaps the third 

sand-rock of Fitton) - 18 

Thin-liedded yellow and white sand with brown loamy 

partings - . . 6-)- 

Siinilar beds are seen in the grounds of Wydcombe, Eedhill, 
Fairfields, and under the gravel at Ford Farm. Near Itchall 
a pit exposes the top of the series, namely, white sandstone, 
more than fifteen feet thick, overlain by eight feet of Carstone. 
The base of the series is diflicult to fix throughout the neighbour- 
hood of Chale Green, but a blue clay seen in the brook south 
of Eoud, in the lane at Eussell's Farm, and in the high-road 
north-east of this farm, is presumably the same bed which we 
have already noticed at the top of the Ferruginous Sands at 
Slianklin. 

The characteristic scenery produced by the Sand-rock Series 
and the overlying Carstone is admirably shown around Sainhani 
and Godshill Park. The base line of the Carstone, the beds being 
nearly horizontal, meanders round a number of short but deep 
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valleys, the sides of which are composed of bright- white sand and 
sand-rock. 

A remarkably coarse grit has been already described as occur- 
ring at the base of this series near Blackwater ; a somewhat 
similar bed may be noticed in a lane south of Sandford, but not 
elsewhere. The clay-bed of Roud, however, referred to above, 
seems to have been well developed at Sandford, where it was 
formerly worked for bricks, and where it is still exposed to 
a depth of 8 feet. An outlier of the Sand-rock Series occurs 
here, its top capped with gravel, its sides showing the usual white 
sand soil, while a line of springs around its base marks the 
position of the clay-bed. 

Crossing the Wroxall stream, we find a sand-pit near Winstone, 
showing 10 feet of white sand, and another by the side of the 
railway half a mile east of Winstone, presenting more than 18 feet 
of white sand with thin lines of clay. The neighbouring railway 
cutting is much overgrown, but reveals some white sand in the 
upper part. The base of the series is marked near Rill by a fall 
in the ground and the issue of spring,^. 

In Apsecastle Wnod and the adjoining valleys, the features of 
the Sand-rock Series are finely shown, a remarkably good section 
having been opened out in the railway cuttings. We may con- 
veniently take up the description at the east end of the cuttings, 
where we left it in speaking of Shanklin. It will be remembered 
that two clay-beds occur in Knock Cliff. The upper appears 
to be the one worked in a brick-pit west of Gatten, where, how- 
ever, it seems to be impersistent. The lower bed is worked by the 
side of the railway at Lower Hide, where it is a stiff dark-blue 
clay. The sand between the two beds is dug in a pit on the opposite 
of the line, which exposes : — 

Feet. 
Brown irony sand - - - - 4 to 6 

Coarse grit or fine gravel - - - 1 to 3 

White sand - - - . . \4,-{- 

Tho railway cutting commencing 500 yards east of Lower Hide 
gives a more complete section of these sands and of the upper 
clay, which has here again developed itself. A descending section 
runs as follows : — 

Railway Cuttinij tkrrc-quarters of a mile west of Sluutldin. 

Feet. 
Darlt clayey sand - - - . - 4 

Dark-green sandy clay with scattered grit and pyritised 

wood - . . - 15 

Brown pebbly and ferruginous grit with wood, about - -!, 
^Vliite sand with black grains - - . . -2' 

Hard brown pebbly rock - . . i> 

Coarse brown grit with numerous concretions - - 5 

Grey sand or white sand with black grains - - 5 

White sand-rook with bright-yellow and brown staining 14 
Dark sands --.... 3-)- 

5Qh 
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The strata clip gently (at about 2° to 8°) a, little; to the south of 
west, and the green clay slopes down to the level of the rails in 
the next cutting. The sands lying upon this clay are dark and 
ferruginous, but are not well seen. 

The upper clay-bed, seen near Upper Hide, runs along the 
valley in Apsecastle Wood, where it has caused a good deal of 
slipping ; the lower clay-bed occurs at Apse Farm, but elsewhere is 
overspread by a downwash of sand. 

The Ferruginous Sands between these localities and the IJiver 
Yar form an undulating tract, in part overspread witii river-gravel, 
but in part rising into flat-topped hills, capped with gravel. The 
dip, if any exists, is too gentle to be detected in the small sections 
that occur, except on Blackpan Common. 

The features of this tract suggest that the same beds which form 
the escarpments of Pyle and Kingston, and of Godshill, extend 
here across the valley of the Yar in a neck of about a mile in 
breadth. The base line of the beds on the east side of the neck 
seems to run from the cliff near Little Stairs Point, by the west of 
Lake, past Borthwood, across the river near Alverstone, and thence 
eastwards. The western boundary which we have already traced 
through Godshill to near Branston, seems to be continued in the 
hill on which Newchurch stands, and to trend thence eastwards, 
but all evidence of its position is lost in the valley. 



Indications of Coxditions under which the Lower 
Greensand was deposited.* 

" At the close of the deposition of the Wealden, there aj^pears 
to have been a sudden depression of the bed of the great fresh- 
water estuary, and an influx of the sea. The first effect of such 
an influx would be the destruction of the animals in the estuary 
not adapted for living in salt water ; hence we find a total de- 
struction of the Wealden animals, the remains of which accumu- 
late towards the point of the junction of that formation with the 
Lower Greensand, — a fact which indicates the nature of the 
change. Even the Cerithium [ Vicarya\, although belonging to a 
genus many species of which are capable of living in the depths of 
the sea, was destroyed, notwithstanding that its appearance, only 
in the uppermost beds of the Wealden, indicates that its presence 
there was due to the commencement of the very state of things 
which eventually destroyed it. That the depression was of some 
extent, though not, perhaps, of very m;my fathoms, is indicated 
by the nature of the animals which lived in the first-formed sea- 
bed, and which, when they died, were often embedded in the fine 
and probably fast-depositing mud, in the vertical position which it 



* On the Section between Blackgaug Chine and Atherfield Point, by Capt. L. L. 
B. Ibbetson and Prof. Ed-w. Forbes. I'roc. Gcol. Soc, vol. Jv. p. 409 (1SJ4). 
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is the habit of animals of such genera as Pinna and PanopcBa to 
assume when alive.* 

" After this a temporary change followed, when an influx of 
sand, mingling with the calcareous mud, caused a state of sea- 
bottom peculiarly favourable to the presence of animal life. In 
this way were called into existence a multitude of species which 
were added to those which had appeared before thera. This was, 
in fact, such a state of sea-bottom as is no'iv presented by great 
shell-banks ; but it does not seem to have lasted long, and new 
depositions of mud appear to have extinguished some forms, whilst 
others suffered by tlie change only in the diminution of their 
numbers. In the midst of this muddy epoch, a temporary and 
peculiar condition of sea-liottom, forming what are now called the 
Crackers, called forth the presence of numerous mollusca, at first 
of various species of the genus Gervillia, and afterwards of 
Aurlculti \_AvcIlinia~\, Cerithium, Dentalium, and other univalves, 
which appear to liave enjoyed but a brief existence(as species)in this 
locality, since similar conditions were never afterwards repeated. 
The greater number of the Gasteropodous mollusca of the English 
Lower Greensand are found within this very limited range. At 
the close of the deposition of this great mass of clay there was for 
a time a great multiplication of the individuals of certain Brachio- 
■poda, which had commenced their existence in tiie lowest beds. 
Thus Terebratula Gibbsii [^Rhynchoncllu gihbsiana'\ suddenly 
appears in immense abundance, covering the bottom of the sea, 
and predominating over the animals among which it had previously 
been but thinly scattered. 

" This lowest zone of TerebratalcB marks the commencement of 
a new state of sea-l)ottom where sands predominated over the 
clays, each interval of deposition being usually marked by tlie 
presence of a layer of GniplKea \_Exogyra\ simtiita, the period of 
rest being almost always sufficient to enable the Gr>j])]iceii to 
attain its Cull growth. Other bivalves are found with it, but in 
comparatively small numbers, and not such as are of gregarious 
habits. During the whole of this period enormous Cephalopoda, 
incluiling species of Criuccnis and Scajiliitcs [Anci/Ioccr(ii\, fre- 
quented these seas, and when dead formed the nuclei round which 
calcareous and sandy matter collected and f(>r:ned nodules. The 
death of these animals seems to have been connected with the 
periodical charging of the sea with sediment ; hence we find them 
usually alternating with tlie zones of GrypluBa, and formino- 
irregular bauds in the intervening sedimentary deposits. 



* " The same decided chauge from dark-coloured fresh water marls containing 
Mchnui)>s'i.s (ox MrluiiKi) \_Virjirya:\ and t'//;,r/,s to marine beds, occurs round the 
edge of the Weald, and ivas very well expo^.•d at Haslemerc during the cutting of 
the London and Portsmouth liaihva y, a few ,\ ears hack. lu company with Professor 
r,amsay and Mr. J?. Drew, I examined the 'piissage beds, and found in the brown 
clay :ihundant tracks of marine worms, and the Pcninvaa, vertical in their old 
burrows, withiu an inch or two of the dark marls. A yr'cat Pcnia, a coral (Hulo- 
cyxlls cliyima), and numerous other fossils, occur in plenty just above these"— 
J. \V. SALrEK. Sec Geology of the Weald, p. 11 1 {jUrm. Gn,l. Survey}. 
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" In the midst oi' this epoch of Grjjphaa there is a suddeu 
reappeavance of the muddy deposits, during tlie predominance of 
which those animals adapted for suCh a sea-bottom, and which 
had survived the deposition of the fullers' earth, again multiplied, 
but the species which had become extinguished were not replaced 
by representative forms. This, however, did not last long, the 
sand again predominating with its zones of GryplLcBa and lines of 
Crioceras nodules. 

" A temporary multiplication of Tcrehratula sella suddenly 
marks a change in the zoological conditions, — for the Cephalopuda 
disappear, although the zones of Gryphoia, which animal does not 
appear to have been affected by the change, (probably a change in 
the depth of the sea,) go on as before, there being, however, no 
alternating lines of nodules. It would seem that the sea began to 
shallow, probably from elevation of the sea-bottom, until at last 
the Gryplicea itself disappears, the bands exhibit traces of the 
influence of currents, and become more gravelly ; lignites, indica- 
ting a shallow sea, become common, form belts in the ferruginous 
sand, and in one place a bed in the wavy blue sand, at a time 
when much iron was deposited. The deposition of the peroxide of 
iron appears to have been connected with the disappearance of the 
majority of mollusca, though Trigonia, Thetis, and Venus occa- 
sionally occur in considerable numbers. In the uppermost strata 
scarcely any animal remains are found, and everything appears to 
indicate a barren and shallow sea, previous to a new state of 
things, when a fresh series of clays (forming the Gault) being 
deposited, the majority of the animal forms which characterise the 
clays of the Lower Greensand disappear, and are replaced by 
distinct species, representative in time." 

Correlation with the Mainland and the Continent. 

Dr. Fitton first pointed out the identity of the fossils in the 
Atherfield Clay of the Isle of Wight with those of a clay in 
Sussex and Kent,* whicli corresponded to the Atherfield Clay, 
except in the absence of the fossiliferous stone known in the Isle 
of "Wight as the Perna Bed. The calcareous nodides of the 
" Crackers Eock " were considered by him to represent the 
thick limestone (Kentish Rag) of Hythe, Maidstone, &c. The 
Carstone and Sand-rock Beds of the present Memoir were identi- 
fied by him as the upper division of the Lower Greensand which 
be had described at Folkestone, that is to say, the Folkestone 
Beds of the Geological Survey ; while the great mass of beds 
intervening between the Sand-rock Series and the Crackers 
group were correlated with his middle division at Folkestone, 
now known as the Sandgate Beds. Lastly, he noticed that 
the Ferruginous Beds of Biaokgang Chine (Group XIV.) and the 
corresponding bed of Horseledge, near Shanklin, contain the 
same species as are found in the Sandgate Beds at Parham Park 



*- Proc. Geol. Soc, vol. iv. pp. 198, 208, and 396 (1843). 
E 56786. D 
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and other places in Sussex, and near Sandgate,* thus obtaining 
further evidence of the correctness of the correlations given above. 
According to Mr. Meyer t 'the coprolite bed at KedclifF (de- 
scribed on p. 37) corresponds to a pebble-bed at Godalming which 
he considered to represent "a break iu the hitherto continuous 
deposition of the Greensand," and which he traced by Dorking, 
Nuffield, and Maidstone towards Folkestone. This bed he took 
as the base of his Folkestone Beds or upper division of the Lower 
Greensand. It cannot, however, be followed through the Isle of 
Wight, nor, when present, is it accompanied by any appearance of 
a break. 

But while this line fails us, we find that the base of the Folke- 
stone Beds, as drawn by the Geological Survey,^ corresponds well 
with the line at the base of the Sand-rock Series, which was inde- 
pendently selected as a boundary capable of being traced through 
the Isle of Wight. During the present year a brief visit was paid 
to that part of the Lower Greensand outcrop in the Weald, which 
lies nearest the Isle of Wight, for the purpose of comparing the 
strata in the two areas, the result being to confirm in every par- 
ticular the conclusions arrived at by Fitton. Lithologically, the 
brightly coloixred clean quartz-sands o£ the Folkestone Beds at 
Pulborough, Midhurst, and Petersfield closely resemble the Sand- 
rock Beds of the Isle of Wight. In both Sussex and the Isle of 
V\'^ight, moreover, these sands pass down into a group in which 
beds of shale are conspicuous, and which is more evenly bedded 
and more mixed with loam than the Folkestone Beds.§ At 
Pulborough a band of shale, 30 feet thick, and taken by 
Mr. Gould as forming the top of the Sandgate Beds,|| corre- 
sponds closely in character and position to the thick clay-band of 
Blackgang Chine, and of the railway cutting near Shanklin, 
described on p. 40. The identification on the mainland, however, 
of the rock now mapped in the Isle of Wight under the name of 
Carstone is attended with some difficulty. The description of 
this rock and its probable relations will form the subject of the 
succeeding chapter. 

The great development of beds of coiTesponding age on the 
Continent has been pointed out by Professor Judd,^ of whose 
conclusions the following is an abstract. The RhoJunien of 
Switzerland, which forms a complete link between Upper Neoco- 
mian (Apticn) and Middle Neocomian {Unionien), has been shewn 
by M. Eenevier** to be the equivalent of tlie Perna Bed, Athevfield 
Clay, and Crackers of the Atherfield section. Among the fossils 



,,." ,?".^'"'' /"•"'■,?'■'"'• ^°''-' ™^- "'• P- ^11- 1847. -See also Gcolo-v of the 
Weald (Geological Survey ilemoir), pp. 136, 137. 

t On the Lower Grei^nsand of Godalniiug (Pcoc. G', oZ. ^ssoc ) ISG'i p 10 

J Geology of the Weiild (Geological Survey Memoir), 1875, pp. 138-^144 

§ ahe difference is greater than appears at the first view of sand-pits in the 

two subdivisions. The Folkestone Beds are used commercially for building sand, 

the Sandgate Beds for moulding purposes. 
li Geology of the Weald, p. 136. 

^ Quart. Journ. Geol. Soc, vol. xxvii. pp. 223-5. 1871. 
** Bull, de la Soc. Gr„l. de France, 2me sOr. tome sii. p. 89 
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Ammonites Deshaysii, which occurs in the "marine band" at 
Punfield [the top of the Atherfiekl Clay] abounds in the higher 
beds of the Neocomian, but is not known in the Urgonien or any 
lower bed. Vicarya Lujani and several other of the Punfield shells 
are well-known and characteristic Rlwdanicn fbnns. 

In the east of Spain* the uj)per and middle Neocomian rocks are 

greatly developed, and contain beds of coal and jet which arc 

extensively worked. They are divisible into three series, namely : — 

An upper series of variegated clays and brightly coloured sands 

(crimson, grey, violet, and white), 600 feet in thickness, 

probably in great part freshwater, but containing a few marine 

shells of Upper Neocomian affinities. 

A middle series, consisting of ferruginous sandstones and lime- 
stone, alternating with sandy clays, and containing ten beds of 
coal, lignite, or jet at Utrillas, where they are 530 feet thick. 
These beds contain the same fossUs as the " marine band " of 
Punfield. They are characterised by six species of the 
gasteropod Vicari/a, three of which occur at Punfield, and 
one in the Rhodanien of Switzerland. Hardly a fossil is found 
in the " marine band " of Punfield [the top of the Atherfield 
Clay] which does not also occur in these Spanish beds. 

A third and lowest series, consisting of about 500 feet of 
alternations of limestones, sandstones, and marls, with jet and 
coal, and containing Urgonien fossils. 

* See also H. Coquand. Descriptiou geologique de la formation crL-tmee de la 
Province de Teruel. Bull, Soc. Geol. de France, ser. 2, tome xxiv. p. 144 
(1868). 
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CiHAPTEE V. 

LOWER GWEENSAND— continued. 

THE CAESTONE. 

Intkoduction. 

This name has been given to a coarse and highly ferruginous 
grit, which may be traced continuously at the base of the Gault 
through the Isle of Wight. Wherever fully exposed the Caiotone 
is seen to pass up into the Gault ; on the other hand a fairly sharp 
line at Its base separates it from the Sand-rock Beds, with an 
appearance even of slight erosion at times, though we have no 
evidence of an actual unconformity. The feature produced by 
this comparatively hard grit, capping the soft sands of the Sand- 
rock Beds, is especially prominent where the beds are nearly 
horizontal. It is most marked at ]Mar\-el Wood, near Shide, and 
in the neighbourhood of Godshill. 

The Carstone varies considerably in thickness within the Island. 
From 6 feet at Compton Bay it expands to 12 feet near Blackgang, 
to 30 feet near Bonchurch, and to no less than 72 feet at Red 
Cliff. At Punfield, on the other hand, it seems to be represented 
by a few inches only of pebbly grit, but Is not seen there in place. 
The Carstone, therefore, thickens towards the north-east, while the 
other subdivisions of the Lower Greensand increase towards the 
south. 

The Carstone corresponds to the upper part of Fitton's 
Group XVI. The present name* has been adopted on account 
of the resemblance the rock bears to the Carstone of Lincolnshire 
and Norfolk, of which there is reason to suppose it to be the 
stratigraphical equiv.nlent. For the Carstone of those Counties 
passes up into the Eed Chalk, which there occupies the position 
of, and partly represents the Gault. ^Moreover, further south we 
find that the Gault wlien it makos its appearance passes down 
Into a grey clay with phosphatic nodules, which in its turn shades 
into a lower light brown sand with phosphatic concretions and 
numerous fossils. | 

These fossils, as pointed out by Mr. Teall, are found in the 
south of England to occur in the Gault, and in the Ammonites 
maiitmilldris zone, which lies next below the Gault. He infers, 
therefore, that " the Norfolk Neocomians [Carstone] are found to 
resemble both stratigraphlcally and palseontologically the Folke- 
stone Beds of the SoutJi" {op. viL, p. 22). But wc have already 
pointed out tliat the Folkestone Beds as a whole are comparable 
to the Sand-rock Series. It remains to be seen whether any sub- 



r 



* The name is applied localh in the Weald to the portions of the Folkestone 
Beds, which have been cemented liy broivn iron oxide into a hard rocli. 

t The Potton and Wicken Phosphatic Deposits (Sedgwick Prize Essay for 1873") 
by Mr. J. J. H. Teall. Cambridge, 8vo., 1875, p. 20. j / 
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division of the Folkestone Beds corresponding to tlie Carstonc of 
the Isle of Wight can be recognised on the MainLand. The 
Carstone thickens in the Isle of Wight towards the north-cast, yet 
in tlie part of the ^^^eald which is nearest to the Island, the 
Folkestone Beds preserve their character of fine-grained quartz 
sand up to within a foot or tw(_) of the base of the Gault. But on 
the other hand the base of the Gault invariablj' consists of a more 
or less pebbly grit, or of a sand with phosphatic nodules. At 
Steep Common, near Petersfield, the Gault is green and sandy 
towards the base, contains phosphatic nodules, and rests on a 
"brown and green sand, with large pebbles, and at one place 
phosphatic nodules at base." * Further east, near Midhurst and 
Pulborough, the base is formed by a pebbly grit, varying from 
3 to 10 inches only in thickness, but conspicuous from its extreme 
hardness and from its deep-brown or blood-red colour. The 
pebbles in this band range up to half an inch in length, and 
their presence, together with the gritty character of the rock, dis- 
tinguish it, even apart from its hard ferruginous cement, from the 
fine-grained sand of the Folkestone Beds. Elsewhere in the 
Weald the base of the Gault is marked by nodules of phosphate 
of lime or of iron pyrites, the hard pebbly grit described above 
being confined to the neighbourhood of Midhurst and Pulborough. 
Associated with the nodules, and likewise in a phosphatic state, 
there are fossils of Gault affinities, viz., Ammonites Beudantii, 
A. mammillaris , Exogyra conica, Inoceramus Siilamoni, Natiru 
gaulthuj, and others, which have led to the remark that the 
Folkestone Beds are more closely connected with the Gault than 
with the underlying Sandgate Beds. In ] 859 Professor A. Gaudry 
remarked that the sands at the top of the Lower Greensand at 
Folkestone and Wissant in the Bas-Boulonnais coniMn Ammonites 
mMnmilliiris, and proposed to group these sands with the Gault on 
that accountt In 1868 Mr. Topley noticed that at Folkestone 
the Folkestone Beds both pass lithologically up into the Gault, 
and also contain in their upper part " nodules with Gault-like 
fossils," % and the same view of their relationship was taken by 
M. Barrels, who mentions that not only are several fossils of the 
Ammonites mammillaris zone, which in France is included in the 
Gault, found in the upper part of the Folkestone Beds, but that 
the brachiopods which occur in this zone are especially abundant 
in the lower part of the same strata. He concludes that unless 
the Folkestone Beds, like the A. mammillaris zone, are classed 
with the Gault, there is no satisfactory upper limit to the Aptian 
in England.§ Mr. Price, on the other hand, would retain the 
zone of A. mammillaris in the Upper Neocomian.|| 



* Geology of the Weald, p. 142. 

t Bull. Soc. Geol. de France, ser. 2, vol. xvii. p. 32. 1860. 

X On the Lower Cretaceous Rocks of the Bas-Boulonnais, &c. (^uart. Jouni. 
GcoZ. Soc, vol. xxiv. p. 174. 1868. „ ^- , ■ 

§ L'Age des " Folkestone Beds " du Lower Greousand. Ann. Soc. Ocologique 
da'iVord, t. iii. p. 23. 1875. 

II Monograph of the Gault, 1880, p. 35. 
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The nodules and fossils referred to above occur in three to four 
feet of sand, which foi-m the top only of the Folkestone Beds. 
This sand, which both passes up into, and possesses this paljeonto- 
logical affinity with the Gault, seems to be an expanded repre- 
sentative of the grit-band of jNIidhurst and Pulborough, \diich 
also passes up into the Gaulr. The grit-band, as before explained, 
is sharply marked off from the underlying mass of the Folkestone 
Beds ; if the sand with Gault fossils could also be separated from 
the Folkestone Beds, we should no longer have to face the anomaly 
of the upper member of the Neocomian group being characterised 
by a Gault fsiuna, and should also be able to point in the Wealden 
area to a basement-bed to the Gault corresponding to the 
Carstone of the Isle of Wight. At present, however, it must 
remain uncertain whether an upper portion of the Folkestone 
Beds can be separated off, as an equivalent to the Carstone of the 
Isle of AA'^ight, or whether the Carstone changes horizontally into 
a sand of the usual Folkestone Beds type during its passage north- 
eastwards below the Hampshire Basin. 

The fossils of the Carstone of the Isle of Wight, so far as they 
go, indicate as close a relationship with the Upper Neocomian as 
with the Gault. Two forms, however, occur which are not known 
below the Folkestone Beds, viz., Lima parallela, Sow., which 
ranges through the Gault, and Ammonites Beudantii, Brong., 
which occurs in the A. mnmmiUaris zone both in England and 
France, a.s well as in the zone between the Upper and Lower 
Gault, to which it gives its name. The following is the complete 
list :— 



Fossils of the Carstone. 

Wood (Bonchuroh and Dunnose). 

Eohinoderm, fragment (Bonchm'ch). 

Knallaster (Hemipneustes) Fittoni, Forhes; as a pebble (Bonchurch). 

Crustacean fragment (Bonchuroh). 

Hoploparia longimana. Sow. (Sandown and Dunnose). 

A\-icula (Bonchurch and Blackgang). 

Astarte (Sandown). 

Oardium (Bonchuroh and Sandown). 

Exogyra (Sandown and Blackgang). 

Leda scapha?, D'Orb. (Sandown). 

Lima (Blackgang). 

Lima parallela. Sow. (Blackgang). 

Nucula (Blackgang). 

Panopaeap (Fitton, Blackgang). 

Pecten orbicularis, Smr. (Bonchuroh, Dunnose, Sandown, Blackgang). 

Pecten quinqueoostatus. Sow. (Sandown). 

Plicatula carteroniana, JD'Orh. (Sandown). 

TelUna (Sandown). 

Venus ? (Fitton, Blackgang). 

Actseon (Sandown). 

Pleurotomaria (Blackgang). 

Solarium (Forbes, Blackgang). 

Trochus (Bonchuroh). 

Ammonites, fragment (Blackgang). 

,, Beudantii, Bronrj. (Blackgang). 

Lamna, tooth of (Dunnose). 
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CoMPTON Bay to Eedolifp. 

At Compton Bay the Carstone is a l)rowii sandstone, having as 
its basement layer a band, three inches thick, of qufirtzite pebbles, 
ranging np to three-quarters of an inch in lensrth, with rolled 
phospbatic pebbles, many bits of wood, and cylindrical concretions 
which seem to have been formed in place. Though the beds below 
also contain pebbly bands, they appear to be more of the type of the 
Sand-rock Series, and to be divided from the Carstone by a hard 
and last line. Upwards the Carstone pusses gradually into the 
Gault, the nature of the junction being shown in Fig. 7 (p. 23) 
and in the accompanying sketch by Professor E. Forbes. 

Fig. 13. 

Junction of the Gault ami Lower Grccnsand in Compton Ba.ij. 






t- ". - . ; , „ * 




a. Dark blue sandy clay (Gault). 

6. Brown sand with a pebble-band, three inches thick, at the 

base, containing quartz-pebbles, many pieces of wood, 

and some phospbatic pebbles ^Carstone) 

c. Blue sandy clay - - - ; . - 

d. Grey and greenish sand with small quartzite pebbles at the 

top and the bottom, and with a layer of pyritised wood, 
4 feet from the base . . - 

e. Bright-yellow sand - . - . 
/. A ferruginous band, about - - - - 
g. Irregularly interlaminated white sand and blue clay (for 

the continuation of this section, see p. 22). 



Ft. In. 



13 
9 
1 









Eastwards from Compton Bay there is no section of the Car- 
stone, though its position can be determined with some accuracy 
by the nature of the soil. In the section of the Sand-rock Series 
at Kock (p. 41) the base of the Carstone is exposed, but no 

There are indications, however, of the steady thickening of this 
subdivision eastwards. Not only does the outcrop widen, but 
south of Coombe Tower the rock begins to form a distinct escarp- 
ment which gradually becomes the best marked feature in the 
Lower Greensand. Wherever exposed the rock consists of a brown 
and ferruginous grit. 
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By the side of the high road from Chale to Chillerton a pit 
shows the base of the Carstone, consisting there of a ferruginous 
grit with a few pebbles at the l^ase, and resting on sand and cLiy 
Avith markings resembhng fucoids, about 6 feet thick, under y\\nch 
lies white sand. The escarpment continues to grow in importance, 
but excepting in a lane near Eoslin, presents no sections tdl we 
reach Rooldey Green, the road-cutting south of which place 
shows yellow and white laminated sand and loam (Sand-rock 
Series) in the lower part, and ferruginous sand and loam with 
some clay nearer to Eookley Green. Thence the Carstone sweeps 
round to the east and north of Eookley, and crosses the same 
road south of Blackwater, in a cutting where it rests on white 
sand. 

It is next seen in small pits near Park Cottage, but is better 
exposed in a road-cutting at Sandway, 300 yards east of White- 
croft, where it rests on the white sand previously alluded to 
(p. 42). 

A short distance to the north, at Marvel Wood, the Carstone 
rises into one of the boldest escarpments in the Isle of Wi^lit, 
of which the section was given on p. 42. It here rests on sands 
in which current-bedding is very conspicuous. The definiteness 
of its base, taken together with the manner in which it crosses 
the edges of the current-bedding planes of the strata below, gives 
a strong appearance of unconformity, whicli is heightened by the 
fixct that the grey sand, S feet tliick, on which the Carstone 
reposes, looks as if it had been " reconstructed " from the clays 
and white sands of the Sand-rock Series. The mapping of the 
Island as a whole did not, however, support the idea of an un- 
conformity at this horizon, though there may have been local 
erosion and redeposition. The biise of this subdivision may be 
followed along Marvel Wood to the head of the valley on the v;cst 
side, where two small pits give a similar section. 

The Carstone is next seen in the lanes near Newclose House, but, 
owing to the rapidly increasing dip, the outcrop becomes narrow, 
and the escarpment insignificant. On the east side of the Medina 
it is seen in the lane leading up the hill past Standen. The upper 
beds of the Sand-rock Series are also brown here, but may be 
distinguished without difficulty from the coarse ferruginous grit 
of the Carstone. 

From St. George's Down eastwards the position of the Carstone 
is marked by a slight rise in the ground, and the highly ferruo-lnous 
soil. The rock is exposed in the road-side at Great East Standen, 
but does not appear again till we reach a small opening 300 
yards south-east of Heasley Lodge, where it rests on buff sand. 

At Knighton it forms a fairly well-marked feature, and is 
exposed In the wooded bank on the east side of the stream, and 
again in the valley a quarter of a mile west of Kern. East of 
Kern the dip incr(^'ase.s and the outcrop naiiows down to a mere 
line. There is a .small exposure 25o yards north-west of the 
Roman Villa at Lradinu', 
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This brings us to the coast section at RedcUff, the section of 
which was given on p, 35. The Cavstone here, as everywlierc, 
passes up into the Gault, and sliows at this locality a gvjatcr 
thickness than in any other part of the Isle of Wight, namely, 
72 feet 9 inches. A small fault, previously alluded to, is clearly 
shown in the Carstone, and in some of the beds below it. Such 
phosphatic concretions as occur consist of cemented masses of grit, 
and seem to have been formed in place. The whole rock is 
markedly ferruginous. 



From Niton and Blackgang to Shanklin and BoNcnuRcn. 

We will now trace the course of the Carstone around the 
southern hills of the Island, proceeding as before from vs^est to 
east. The exposures about the Undercliff near Blackgang are 
numerous and easily accessible. The Carstone forms the brow 
of a shelf in the cliff, which is occupied by the Ganlt, or more 
usually by the debris of Upper Greensand and Chalk that has 
slid down over the Gault. This brow may be traced continuously 
from Chale to the Chalybeate Spring. It reappears above 
Knowles, and near the foot of the cliff below Niton presents its 
most eastern exposure. Still further east the southerly dip is 
believed to carry the Carstone down to the level of the beach, but 
no rock appears in situ to determine the point. 

The following section was noted above the Chalybeate 
Spring : — 

Ft. In. 
G-ault ; blue clay passing down. 

'Brown grit, interbedded with grey clay, and 
containing phosphatic nodules in the upper 
part - - - 8 

, Blue clay 3 

I Reddish -brown grit, very red in parts .10 

Line of small quartz pebbles with rolled 
phosphatic nodules up to 2 inches in 
diameter - - - - - 2 

Sand-rock Series (for details, see p. 31). 



Carstone 



12 2 

In the cliff below Niton we find the following details : — 

Ft. In. 

Gault ; blue clay passing down . 

("Brown grit - = - - .33 

1 Clay-parting - - - - - 1 

Carstone ■{ Brown grit with phosphatic noaules - - 1 4 

Bro^vn sand and clay - - -GO 

Pebbly and ferruginous band - .06 

Sand-rock Series ; grey sancl with seams of blue clay, 

seen to 4i ft. 

II 2 
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In Blackgang Chine, and on either side of it, the Carstone with 
the base of the overlying Gault is repeatedly exposed, but a little 
north of the Chine, reaching the top of the cliff, it strikes inland, 
its base being exposed in the hill on the south sile of the higli 
road near Cliff Terrace. 

On proceeding inland along the outcrop of the Carstone, we 
are soon .-truck with the fact that it is more often than not over- 
spread with Gault clay. The appearance of the ground at once 
supplies the explanation. Over large areas the clay from the 
Gault outcrop has slid down and spread itself as a skin over a 
more or less even slope of Carstone, but is still easily distinguished 
by the hummocky appearance of the ground it occupies, as well as 
by the character of the soil. In some places the clay has flowed 
down in the form of mud-rivers, keeping usually to the lines of 
hollow in its descent, but overspreading also many of the higher 
parts of the Carstone feature. The course and. limits of these 
mud-rivers or gutters may be distinguished, for many years after 
they have ceased to move, by the large sods of turf whicli have 
been torn off and heaped in a little irregular bank along their 
edges, and by the lines which still serve to indicate where the 
mass of moving clay was traversed hy Jong curving cracks, convex 
in the direction of movement. The mud-rivers extend sometimes 
to a distance of a quarter of a mile or more beyond the base of the 
Gault. 

The sections along the western slope of St. Catherine's Down 
are few and poor, but at its extreme north end pebbly Carstone 
rests on buff aud white sand. On its east side the guttering 
of the Gault, assisted by the slight easterly dip of the strata, has 
been more than usually extensive, but the Carstone near Wyd- 
combe forms a characteristic feature. It may be followed round 
the south side of the house, and is seen at a small waterfall 
350 yards south-east of it. Near here three outliers of Carstone 
cap conspicuous hills, the lower portions of which consist of 
white sand and sand-rock. The base of the Carstone appears in 
two sand-pits 300 yards west, and the same distance north of 
Itchall, which show clayey sand and ironstone restino- on white 
sandstone. A ' similar section occurs at Sheepwash, where the 
Carstone forms a fine escarpment, corresponding to the feature at 
Marvel "Wood, which we have already described. The strata 
being nearly horizontal, the Carstone runs for a lono- distance 
along the tops of steep spurs of white sand and sand-rock that jut 
out from the hill-side. Presenting everywhere the same ferru- 
ginous character, it may be readily distinguished from the series 
below. The slipping down of the Gault is esjDecially noticeable 
south of Godshill Park. Eedhill, where there is a o-ood section 
of the Carstone, has been named, like Redhill in Surrey, from the 
ferruginous colour of the soil. 

In Appuldurcombe Park and about "Wroxall, a large area is 
occupied by slipped Gault ; but the Carstone appears by the side 
of the road north of the village, and its base is well exposed at 
Yard Farm, where it rests on white sand 
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At Winstone, a fine example of a mud-slido is crossed by the 
railway cutting, now grassed over. Another a little to the cast 
has travelled down a hollow in the hill-side, and is now being dug 
for bricks. On the hill-side above the brick-pit a small opening 
has been made in the Carstone. 

From here to Shanklin occasional small sections serve to fix 
the position of the Carstone, but call for no particular notice. In 
the great cliff-section, however, which extends from Knock Cliff 
to near Bonchurch, this subdivision is finely shown. It strikes 
the coast half a mile north of Luccomb Chine, and forms thence 
the brow of the cliff to JNIonk's Bay, where it comes nearly to the 
beach. West of this, throiigh everywhere hidden by landslips, 
it probably descends to the level of the beach, as is believed to be 
the case near Niton. Everywhere it passes up into the Gault, and 
rests with a sharply-marked base on the brightly coloured sands 
of the Sand-rock Series. The following section was noted in 
Monk's Bay :— 



Ft. Lv. 



3 



Gault. Blue micaceous clay passing down. 

f Blue micaceous clay \vith lines of grit 
I Brown ferruginous rock with derived phos- 
j phatic concretions containing oolitic grains 
I of iron oxide 

Carstone <! ^*"<^y ^"^^ S^'^^^ ^^^^ °^^y' Passing down 
^ Clayey brown grit with nodules as above 
Brown grit - - - 

Brown grit with many small pebbles 
Pebbly band, with quartzites up to half-an 
inch in length ... 
Sand-rock Series. Bright-yellow and white sand. 



A well-rolled specimen of Enallaster (Hemipnci/stes) Fittoni, 
Forbes, was found as a phosphatic nodule in the clayey brown grit, 
3 feet thick. This fossil is recorded ■ as occurring- at Horseleds'e 
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(p. 261), and more abundantly in the same beds at Atherfield, 
and in the Hythe Beds at Hythe. Its occurrence therefore 
derived specimen in the Carstone is significant. 



as a 
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CHAPTEl! VI. 
THE GAULT AND UPPER GREENSAND. 

1. The Gault. 

Introduction. 

TiTE Gaiilt, which rests quite conformal )ly on the Carstone, may 
be descrihed generally as a blue or bluish grey clay, more or less 
sandy, and ^vlth minute spangles of mica. It contains little or no 
calca'reous matter, such proportion of this material as may have 
been originally present having been converted into sulphate of 
lime, which in the form of small crj-stals of selenite somctinics 
occurs in considerable quantity. The fossils are few, and dis- 
tributed at rare intervals. 

In thickness the Gault varies from 12(» feet at Culver to 146 feet 
at Blackgang, and 139 feet in Compton Bay._ At Punfield, 
where, however, it is difficult of measurement, it is about 111 feet 
thick. In its upper part it becomes sandy and lighter in colour 
than in the lower beds, so as to pass almost insensibly into 
the Upper Greensand. The proportion of sand increases west- 
wards in these passage beds, so that at Punfield the name of Gault, 
as indicating a clay, becomes quite inapplicable. In the extreme 
west (Black Down) the whole formation seems to pass into' a 
sand. 

Landslips. 

The Gault has received the name of the "blue slipper '"* in the 
Isle of Wight, from its tendency to gi^•e rise to landshps, or of 
" Platnore," a name which was in former days applied to any close 
black earthy stone or clay. Tlie beautiful and romantic scenery of 
theUndercliff or " Back " of the Island has been mainly caused by 
the shding of the Chalk and Upper Greensand over the unctuous 
surface of the Gault clay, the tendency to slide being principally 
due to a rather pronounced seaward southerly dip, and to the 
outburst of springs at the junction of the porous Upper Greensand 
and impervious Gault. 



* The term " slipiJcr " is iipplied in the Island to any bed wliich gives ri.sc to 
landslip.?. 
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Through the greater part of the UnderchfF the sKppod materials 
assumed a position of rest before the commenccmontof the historic 
period. It seems Hkely that in tlie belt of ground occupied by 
the sHp, the southerly dip was steeper than it is in the existing 
cliff, and tliat the strata now forming this chff will never l^e in a 
position to slide so readily as those portions tliat have already 
gone. Still, as the sea, in the course of centuries, removes the 
fallen debris which forms the coast, the movements will doubtless 
be renewed from time to time. Indeed, at Blackgang and Bon- 
church, the west and east ends respectively of the UnderclifF, 
there have been great slips within the present century. 

The following account of the East End Landslip, which took 
place in 1810 in Bonchurch and Luccomb, is taken from one of 
Mr. Webster's letters, dated May 27th, 1811, and published in 
Sir Henry Englefield's Isle of Wight (p. 131) : — 

" I was surprised at the scene of devastation, which seemed to 
have been occasioned by some convulsion of nature. A con- 
siderable portion of the cliff had follen down, strewing the whole 
of the ground between it and the sea with its ruins; huge masses 
of solid rock started up amidst heaps of smaller fragments, whilst 
immense quantities of loose marl, mixed with stones, and even the 
soil above with the wheat still growing on it, filled up the 
spaces between, and formed hiUs of rubbish which are scarcely 
accessible." 

" Nothing had resisted the force of the falling rocks. Trees 
were levelled with the ground ; and many lay half buried in the 
ruins. The streams were choked up, and pools of water were 
formed in many places. Whatever road or path formerly existed 
through this place had been effaced ; and with some difficulty 1 
passed over this avalan(;he which extended many hundred yards." 

" Proceeding eastward, the whole of the soil seemed to have 
been moved, and was filled with chasms and bushes lying in every 
direction .... I perceived, however, on my left hand, the 
lofty wall of rock which belonged to the same stratum as the 
Underchff." 

This description of the scene is equally applicable at the present 
day, except that the ruins are covered with vegetation. Huge 
pinnacles or slices of the Upper Greensand have moved down 
a few feet only and remain with their upper parts resting against 
the parent cliff, but separated from it below by a narrow cleft, 
along which it is possible to squeeze one's way. The top of the 
Gault is everywhere concealed by fallen rock. 

At the west end of the UnderclifF, under Gore Cliff, a great 
slip took place in 1799, and the movement has been renewe:! from 
time to time ever since. A letter, dated Niton, February 9th, 
1799, and published in the Isle of Wight Magazine for the same 
year, is quoted by Mr. Norman as follows;* — " The whole of the 
ground from the cliff above was seen in motion .... The 

* Geological Guide to the Isle of Wight, 8vo., Vontnor, 1887, pp. 187-189. 
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ground above, beginning with a great founder at the base o_£ the 
cliff immediately under St. Catherine's Down, kept gliding 
forward, and at last rushed on with violence, totally changingthe 
surface of all the ground to the west of the brook that runs into 
the sea, so that now the whole is convulsed and scattered about, 

as if it had been done by an earthquake The 

cascade which you used to view from the house at first disappeared, 
but has now broken out and tumbled down into the withey- 
bed, of which it has made a lake." 

Mr. Norman relates that an enormous mass of rock by the road 
beneath Gore Cliff " once formed part of a large pinnacle which 
had become loosened from the cliff and overhung in a manner 
extremely threatening to the safety of the public. The authorities 
decided upon its removal by means of gunpowder. In its fall it 
carried with it tons of adjacent rock and debris, entirely blocking 
and destroying the roadway made round the landslip of 1799" 
(op. cit., p. 189). The roadway has again been threatened with 
destruction (1887) by the constant slipping of the Gault, some 
of the rain gullies having cut their way into the slope as far as the 
seaward fence of the highway. 

The most striking feature in the central parts of the Under- 
cliff is the succession of short escarpments produced by the fall of 
slices of the Upper Greensand cliff. These portions range in size 
from mere blocks up to slices of half a mile in length. They have 
broken off along the vertical joints by which the sandstone is 
traversed, and as their bases slid forward over the Gault, have 
slowly acquired a steep landward (northerly) dip. The process 
has been repeated several times, thus producing at different levels 
in the Undercliff a series of Upper Greensand escarpments, 
separated by deep hollows, which have been not uncommonly 
occupied by natural lakes. The distance to which they have 
descended varies indefinitely. Above Bonchurch a very long but 
narrow slice has moved a few feet only, and still forms the 
principal face of the cliff. But many others, with a portion of 
Chalk above them, have descended to the beach some 300 feet 
below, and from a quarter to half a mile distant. 

Such wholesale slipping is, generally speaking, confined to the 
coast, but some large masses of Greensand have slid down on 
all sides of St. Catherine's Down, and from the shoulder which 
separates Shanklln and Luccomb. The slippino- down of the 
Gault in great mud-rivers all round the southern Downs has 
already been noticed (p. .58). It does not take place along the 
Central Downs of the Island, where the dip is generally °at a 
steeper angle and into the hill-side. 



Desceiption OF Sections. 

The best section of the Gault is afforded in Compton Bay 
where nearly the whole deposit may be examined, the section beino 
as follows : — '^ 
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Section of the Gault In Compton Bay. 

Upper Greensand (for details see p. 68). 

fHard blue clayey bands with fucoidal 
I mai'kinga alternating with sandy bands. 
Passage J containing iron pyrites - - C 

I Beds. ^ Pale blue silty sand or sandy micaceous 
„ , I I clay with fucoidal markings, weatherins 

Gault <; ^ [_ yellow - . . 30 

Clay, as above, but of a deeper blue - - - 8 

Greenish clay - - . - - 2 

Blue clay as above, with fish-scales, &c. in several 
bands - - - - . 20 

[_Blue clay ... . . 73 

Carstone (for details see p. 55). 

139 

The passage up from the Gault is illustrated in the accompany- 
ing sketch (Fig. 14), made in the cliffs at Comi^ton during the 
progress of the geological survey of the Island in 1852. 

Fig. 14. 
Junction of the Upper Greensand and Gault in Compton Bay. 
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Ft. In. 

a. Upper Greensand. Hard concretionary band, with phos- 

phatic nodules .... .10 

b. Passage by a bluish sand with thin fucoidal markings, 

into - . . . . - 6 

c. Green sandy band with a few nodules - - 6 

d. Dark blue sandy clay . ... 2 

e. Paler and darker beds with small nodules : Fossils, 

GrypJuBU, Vermicularia, Area (rare). 

The passage beds, in the former Edition of this Memoir, were 
included with the Upper Greensand. Lithologically, however, 
they are more nearly allied to the Gault, with which they have 
usually been grouped of later years. 

Downwards the Gault passes into the Carstone as described ou 
p. 55. In its lower part j\Ir. Norman observed Inocerajnus 
sulcatus, Natica gaultina, and Ammonites dentatus (var. of A. 
interruptus, D'Orb.), the last-named occurring as a brittle coal- 
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black materia], the inner wliorls permeated by a phosphatic 

SU.DSij3jIlCG 

At Blackgana: the numerous sections in the lower part of the 
Gault have be'en noticed in the description of the Carstone. 
Inoccramus sulcatus and I. concentricus have been found in a gulley 
west of the hotel. The top of the Gault appears m Gore Clitt, this 
being the only spot in the Undercliflf where it is not concealed by 
fallen rubbish. The beds are similar to those at Compton Bay, 
and the thicknesses differ but little. According to Mr. Simmst 
there are here 43 feet of light-coloured Gault (passage beds), and 
103 of blue Gault, giving a total of 146 feet. 

The sections in the cliff from Bonchurch to Knock Cliff show 
the lower beds of the Gault only. The passage downwards into 
the Carstone may be conveniently examined in the brow of the 
cliff near Bonchurch (p. -59). 

In Sandown Bay the position of the Gault is marked by a 
narrow hollow in the cliff's. The passage beds into the Upper 
Greensand above and the Carstone below are there exposed, but 
the rest of the deposit is concealed by vegetation. The top 
layers consist of alternations of blue sandy clays and sands with 
Vcrmiczdinia, about 15 feet thick, and the lower beds of darker 
blue micaceous clay. The total thickness of the Gault here is 
about 120 feet. 

Through the central parts of the Island, the Gault occupies a 
narrow belt of low ground, separating the Upper and Lower 
Greensands. When not overspread by a downwash of sand, 
the soil of this belt is wet and rush-covered, and presents a 
characteristically different appearance from that of the strata 
above and below. But as a rule the Gault is entirely masked, 
and sections are exceedingly rare. 

The passage beds into the Upper Greensand are seen in a lane 
100 yards south-west of Kill, near Chillerton. At Gossard Hill, 
near Rookley, where a long shoulder of Gault, capped by an 
outlier of Upper Greensand, juts out across the ISIedina, a brick- 
pit has been opened; but only the weathered surface of the Gault 
is worked, a pale-blue or nearly white structureless clay. A 
better section is provided in^the brick-pit at Bierley, near Niton, 
where the lower beds of the Gault are exposed. 

The brick-pits by the side of the railway between Wroxall and 
Shanklin are worked in Gault that has slipped down the hill-side 
below the true outcrop (p. 59). One of the most noticeable features 
in connection with the outcrop of the Gault, is the copious supply 
of water which it throws out nearly all round the southern Downs 
of the Island. The greater part of the strata over-lying this clay 
being of a permeable nature, the rainfall is absorbed by them, and 
is thrown out in a line of springs along the top of the first imper- 
meable bed it encounters. The springs are of course most copious 
along the hill-sides where the Gault is at the lowest level, the 

* Geological Guide to the Isle of Wight, p. 70. 
f Quart, .fimni Gcol, Soc, vol. i. p. 76 (1845). 
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underground water naturally movinp; down the dip-slope of the 
beds; but, the dip being very gentle, there are springs along 
nearly the whole Gault outcrop. The most copious occur at 
Wydcoinbe, Bierley (utilised for the Niton and Whitwell Water- 
works), Niton, Whitwell, south and south-east of Wroxall, and in 
Greatwood Copse near Shanklin. The natural spring which 
formerly issued at the last-mentioned locality was utilised for the 
Shanklin Water-works, the supply of water having been some- 
what increased by driving a heading into the hill along the 
junction of the Upper Greensand and Gault. Ventnor is sup- 
plied by a spring issuing from the snme strata, and met with in 
driving the railway tunnel. Several springs take their rise in the 
same neighbourhood, and were formerly used to drive a uiill in 
Ventnor Cove. 

Along the central chain of hills the springs are less frequent, 
owing to the steep inward dip of the strata. But a fine spring 
issues at Bottlehole Well near Brixton, and another, issuing, 
however, in the Upper Greensand, gives its name to tiie village 
of Shorwell. About Chiilerton and Gatcombe, where the dip is 
very gentle, aumerous springs rise along the sides, and particularly 
at the heads of, the valleys. 

At Knighton there are good springs, which, supplemented by a 
well, are utilised for the supply of Ryde. 

Correlation with the Mainland. 

Tlie zones into which the Gault of Folkestone has been divided 
by Messrs. De Ranee* and Pricef liave not been recognised in 
the Isle of Wight, and it is the opinion of the latter that the Gault 
of the Island is of Upper Gault age (Monograph of the Gault, 
p. 27). This opinion was founded on the occurrence of //(oreramMs 
sulcatus, Ammonites rostratus, Solarium ornatum, Belemnites ulti- 
mus, &c. Of these Ammonites rostratus, and Inoceramus sulcatus 
are confined to the Upper Gault, but Belemnites ultimus ranges 
throughout the deposit, while Solarium ornatum occurs in the 
Lower, as well as in the Upper Gault. On the other hand Am- 
monites dentatus is a variety of Ammonites interruptus which gives 
its name to the lowest zone of the Gault at Folkestone, from which 
it would seem that the Low^er Gault also is represented in the 
Isle of Wight. This might be likewise inferred from the absence 
of any break in or below the Gault of the Island. A complete 
list of the fossils will be found in Table III. of Appendix II. 

Upper Greensand. 

Introduction. 

This rock forms one of the most conspicuous features in the 
Island, namely the cliff which overhangs the Undercliff from 

* Geol Mag. for 18fi8, p. 163. 

t Quart. Journ. Oeol. Soc, vol.xxx. p. 342, 18/'4, and a Monograph of the Gault, 
8vo. London. 1880. 
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nchurch to Blackgang, and which reappears inland in the bold 
)ws of St. Catherine's Down, Head Down, Gat Cliff, and 



Bone 

brov 

St. Martin's Down (Cook's Castle Crag). In the central range 

the same rock forms the bold ridge of Rama Down, which is 

scarcely less conspicuous than the Chalk Downs themselves. 

The existence of these striking features is due to the hard- 
ness of a bed composed of alternations of chert and sand, and 
underlain throughout the central parts of the Island by a band of 
freestone. The position of the base of the Chert Beds has been 
indicated on the map by a broken line in the central and southern 
parts of the Island, principally on account of their topographical 
importance. 

Above the Chert Beds a variable thickness of glauconitic sands 
passing up into the Chalk Marl is known as the Chloritic Marl. 
Below the Chert Beds there lie from 70 to 90 feet of sands, 
called "malm," with bands or lenticular masses of chert and 
cherty limestone or "rag." Other local names of less common 
occurrence are " hassock " for the sands, " whills " for sandstone, 
" shotter-wick " for chert, " firestone " for a stone formerly em- 
ployed for lining hearths, and " rubstone " for a stone once used 
for whitening hearths or doorsteps. 

The thicknesses of the Alalm Rock and Chert Beds are given 
for different localities in the Isle of Wight, and for Punfield, in the 
following table, the thickness of Gault at the same spots being 
appended to show that the Upper Greensand and Gault thicken 
and thin together, and not one at the expense of the other. 





Punfield. 

Fuet. 


Compton Bay. 

FLCt. 


Gore Cliff. 
F.et. 


Culver 


Chert Beds 

Malm Rock 
Gault - 


6^ 
>45 
39 
- Ill 


13-> - 

73 

139 - 


27 ^ 

94iJ 

- 146 - 


- 80 

- 120 



The Malm Rock passes downwards into the strata which have 
been above referred to as " passage beds " into the Gault. A 
convenient base for this subdivision has been selected near Veiitnor 
by Mr. Parkinson* in a band of chert nodules from which the 
carapace and rib-bones of a fresh-water tortoise {Plastremy.-; lata, 
Owen) were obtained by Mr. Norman, and the remains oiHoplofaria 
Saxhiji, ISl'Coy, by Mr. Saxby.t In other parts of the Island the 
base has been drawn where the clayey bands begin to pre- 
dominate over sandy beds. 

The zone of Ammonites iiiflatus occurs, according to Mr. 
Parkinson, rather more than 20 feet from the base, while Ammonites 
rostratus attains its greatest development about 11 feet from the 
top of the Malm Rock. By Dr. Barrois, however, the ISIalm 

* Quart. Jourii, Geol. Soc, toI. xx.xvii. p. 370 (1881). 
-f An7i. Mag. Nat. Hist., vol. xiv. p. 116 (1S04). 
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Rock (excluding a few feet at the top) was grouped with the 
passage-beds into the Gault as the zone of Ammonites inflatus* 

The most important bed commercially is the band of freestone, 
from 3 to 5 feet thick, above alluded to as occurring a short dis- 
tance below the base of the Chert Beds. This freestone is not 
recognisable in the east or west ends of the Island, but has been 
largely worked as a building-stone in the southern hills, being 
especially conspicuous in the cliff between Blackgang and Bon- 
church. Between it and the Chert Beds lie one or two bands of 
" firestone " and " rubstone." 

The Chert Beds attain their fullest development near Ventnor. 
In Sandown Bay they can scarcely be recognised. The chert, 
though used for road-metal, is not much worked, except in gaining 
access to the freestone below. Some of the beds of chert are 
crowded with the spicules of sponges. 

Dr. Hindef remarked of the Chert Beds of the quarry at 
Ventnor Station that they " so abound with spicules that they 
may be considered as a continuous sponge-bed. . . . The 

chert is usually of a light brown tint, and in thin sections under 
the microscope it is seen to be tilled with spicules and spicular 
casts imbedded in a translucent matrix of chalcedonic sdica. The 
spicules are likewise of chalcedony, and their canals are infilled 
with glauconite. Another variety of chert, also very abundant, is 
of a grayish or greenish-white tint ; it differs from the former in 
that the matrix is of amorphous silica, while the inclosed spicules 
are of chalcedony. The chert bands .... are enveloped 
in an outer crust, of varying thickness, of white or yellow 
siliceous porous rock, which is interspersed with the empty moulds 
of spicules. 

" In some of the thicker masses of chert there are cavities or 
pockets filled with spicules, loosely mingled in a grayish siliceo- 
calcarous powder, in which there are also numerous well-preserved 
foraminifera, chiefly of the genus Textularia. The spicules in 
these cavities have undergone a remarkable alteration in structure ; 
they appear to have lost their original silica, v.-hich has been 
replaced by glauconite and some other silicate of a greenish-white 
aspect. The replacing material has only partially filled the form 
of the original spicules, and thus they look like mere shadowy 
casts of complete spicules. These in many cases are peculiarly 
distorted and contracted." Spicules occm'red in the lower beds 
in the quarry also, but not so abundantly. 

By Dr. Barrels the Chert Beds and the freestone below them 
were correlated with the Warminster Beds. A specimen of 
Clathraria Lyellii, a cycadeous plant, which it will be remem- 
bered occurs in the Wealden Beds, has been obtained from the 
Upper Grreensand by Capt. Ibbetson in bastard freestone at the 

* Eecherches sur le Terrain Cretace Superieur de I'Angleterre et de I'lrlande, 
p. 107. 

t Phil. Trans., toI. 176, p. 418. 1886. 
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base of the Chert Beds.* Another specimen has been recorded 
by Mr. Parkinson from the Chert Beds at Steephill, about 10 feet 
below the Chloritic Marl.f A femur of a reptile is stated by 
Mantell to have been found at Bonchurch three or four feet above 
the fireBtone.f 

For the other fossils the reader is referred to the tabulated lists 
at the end of the volame. 

Coast Sections. 
1. Compton Bay. 

The following details were observed in the cliff forming the west 
side of Compton Bay : — 

Chalk Marl (see p. 83). Feet. 

Chloritic Marl (see p. 81). < 

f p, , r Green sand with 10 or 12 bands of 
I R ds I chert, light-brown outside, blue 
I ^ ■ L inside - 13 

Darker green sand, light-green when 
dry, with small scattered phosphatic 
nodules and lenticular masses of 
Malm } chert or rag 32 

Rock. '^. Sandstone, jointed and weathering 
I into caves at the foot of the chff. 

I Many black nodules scattered 

[_ l_ throughout- . - 41 

Gault - - Passage Beds (see p. 63). 

86 



Upper 
Greensand 



The Chert Beds are not so well developed here as in the central 
parts of the Island, and the chert itself is more calcareous. The 
freestone bed also, ao marked a feature in the UnderchfF, cannot 
be recognised. 

2. Blackgang to ShankUn. 

Gore Chff shows the Upper Greensand in a form that is typical 
of the central and southern parts of the Island. The Chert Beds 
form a vertical face, deeply scarred by the weather, each band of 
chert forming a ledge, while the soft sands between have been 
scooped out by the wind. At the foot of this vertical part of the 
cliff the 5-foot bed of freestone runs for some miles and can 
generally be recognised at a glance. The Malm Rock below 
forms a steep, often precipitous slope. 



» Notes on the Geology and Chemical Constitution of the various Strata in the 
Isle of Wight, p. 25. See also Quart. Journ. Geol. Soc, vol. xxxTJi. p 372 The 
specimen is incorrectly stated tiy Mantel! (Geol. Excursions in the Isle of Wisht 
pp. 215, 217) to have been found in the Chalk Marl. ' 

■f Quart. Journ. Geol. Soc, toI. xxxvii. p. 372. 1881. 

J Geological Excursions, pp. 179, 180. 
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Gore CM. 

Chloritic Marl (see p. 81). 
Chert Beds. Alternations of chert and sand 
'Firestone and rag 

Freestone I ^^^^^'•'^ ^^-^^^t^™ }^^-\ 
(.Freestone - 4 „ J 

Malm Rook<^ Sand with rag - 

I „ with many ledges of rag - 

I Blue clayey sand 

|_Blue micaceous sandstone 

Gault - Passage Beds. 



Ft. 


In 


27 





2 





5 





58 


6 


27 





1 


6 





6 



121 6 



A still more convenient spot for examining tiie upper part of 
the Greensand, known as the Cripple's Path, slants up the cliff, 
south-east of the village of Niton. The Chloritic Marl, however, 
is not seen. 

At Ventnor the section of the beds is given by Mr. Norman 
as follows : — 



Section above Ventnor. 

Chert Beds, /Alternations of chert and sandstone beds, 21 
24 feet. 1 to 24 in number _ - . 

Firestone 
Rag 

Freestone Bed [bastard in upper part] 
Rag 

Sandstone 
Rag 

Soft sandstone 

Black band - - - 

Soft yellow sandstone (" Whills "; - 



Ft. In. 



Malm Rock, 
81 feet. 



Gault 



Compact reddish sandstone 

Rag - - - - 

Compact reddish sandstone - - - 

Mammillated rag .... 

Soft yellow micaceous sands with concretions 

Dark coloured rag 

Dark clayey bed .... 

Hard blue chert, with crushed Inoceramus - 

Light.grey sandy micaceous clay. 



24 





2 





i 





5 





1 





3 








8 


4 





1 


(1 


7 





1 





10 





1 





10 








8 


.30 





1 





2 








8 


105 






Near ShankHn in some quarries where the " free-stone bed " is 
worked for building, and the beds above and below it for road- 
making, the following sections were noted. 

Quarry on the south side of the Luccomb Valley. 

Ft. In. 
Alternations ofohert("shotterwick''J and sand (top not seen) 15 
Rag in lenticular masses - - . . 

Firestone - - .... 

Rag. - . ... 

Firestone - - ... 

Rag --.----- 
Firestone or Rub-stone (a stone formerly used for whitening 
hearths, &c.) ...-.- 

Freestone --.--. 






0-8 


2 


6 





6-12 


3 








6-12 





8 


4 
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Quarri/ 


on 


the north SiAe of Greatwood Cops''. 




Cliei'tj rag, and sane 


(top 


not seen) - - 15 





Rag. 






- 


0-6 


Firestone 






2 





Rag - 









0-8 


Firestone 






2 





Rag- 









0-12 


Rubstone 






- 


8 


Freestone 






4 





Rag- 






1 





Inferior stone or 


malm 


5 





Rag- 






- 1 





Inferior stone 






o 






3. Culver Cliff. 

In this section the layers of chert, so conspicuous near Ventnor, 
are represented l>j a few lenticular masses only, or by layers of a 
hard flinty stone. The freestone also can no longer be distin- 
guished, and the whole group shows a loss in thickness of 18 feet. 

Ciilrrr Cliif. 

Ft. In. 
Chloritio Marl (see p. HI), 
Chert Beds f Green sand with lenticular masses of black 
and ^ chert at 9-1 1 feet from the top, and some 

Malm Rook. L bands of hard grey stone - HO 

Gault Passage Beds (see p. 64). 



Inland Sections. 

1. Ahniq the Central Downs. 

Although numerous inland sections lay open the Upper Green- 
sand, the whole subdivision is rarely exposed at one spot. An 
exception occurs in the road-cutting north of Brook, where the 
following beds are seen : — 



Hoi/d-ei/ttiiif/ three-quarters of a mile north (f Brook Church, 

Ft. Ix. 

(Alternations of chalk and marl (top not seen), 
passing down . 120 

Rooky chalk, very impure, and with glauco- 
nite, passing down . - - 5 8 

'Green sand with phosphatised Ammonites, &c. 
irregularly hardened into stone in the upper 
part - - - - - 11 6 

Chert Beds, 1 m , , . , , „ ^ 

10 feet 6 inches. /*^^'^'*y^'^'^P=^'^5^"'i - 10 ^ 

Greensand, j ^^^^ ^^^^ r Greenish sand with great len- 
10/ leet. gg ^^^^ < ticular and oval masses of 

L ' L rock 85 

Gault - Passage Beds, not clearly seen. 



Chloritio Marl, 
1 1 feet 6 inches. 

Upper 



The Chert Beds are seen in a by-road above Dunsbury, and 
make a small but well-marked escarpment for about 600 yards 
westwards. The next exposure occurs in the road from Brixton 
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to Oalbourne where the Chloritic Marl, 14 feet 2 inches thick, 
abounds with phosphatised Ammonites. The Chert Beds appear 
also, but the greater part of the Malm Eock is concealed by a 
thick stratified talus ot chalk. 

Proceeding eastwards we find the Chert Beds at Coombe Tower 
beginning to form the feature, which becomes so conspicuous in 
the central and southern parts of the I^Iaiid. In this neighbour- 
hood the chert, wlilte in colour and accompanied with much 
chalcedony, is exposed repeatedly all along the crest of the 
escarpment to Shorwell, where it is quarried, or rather dug, for 
buildins;. 

East of Shorwell the escarpment becomes steadily bolder, and 
we find blue chert associated with the white along the crest of the 
hill. At the east end of this hill, over the Chillerton road, free- 
stone is worked in a quarry below tlie Chert Beds, this being the 
most westerly appearance of the bed so prominent about Ventnor. 

Between the bold escarpment of Eams Down and the Chalk 
Downs runs the long winding valley of Chillerton Street, a slight 
prolongation of which would convert the Chert Beds of Earns 
Down into an outlier. This valley owes its existence to some 
springs issuing at the junction of the Greensand and Gault, along 
the line of a gentle syncline, which is indicated by the relative 
dips in Earns Down (from 4° to 5°), and in the nearly horizontal 
Chalk. The trough becomes more marked near Sheat, and in 
Gossard Hill.* Near the former place the ]\Ialm Eock dips 
north-east at 10°, and the Gault, striking right across the valley 
of the Medina, runs for nearly a mile eastwards around Eookley, 
while on the top of the shoulder thus formed, an outlier of Upper 
Greensand makes a narrow ridge, capped with chert and striking 
nearly due east and west, with a dip to the north of H° to 10°. 
The north side of the syncline is not well defined, as the beds 
gradually assume a horizontal position. It might perhaps be more 
correctly described as a monocline, like that of the central axis of 
the Island, but on a small scale. {Sec also Horizontal Sections, 
Sheet 43, No. 2.) 

Numerous old quarries in the Chert Beds and underlying 
freestone roughen the brow of the hill above Gatcombe and 
Whitcombe. On mounting this eminence, we find a long dip- 
slope stretching away westwards to the boundary of the Chalk 
Downs, which is generally marked by a rise in the ground. 

In the valley of the Medina near Shide the Upper Greensand 
disappears from sight till we reach Great East Standen. In two 
large pits, however, long since completely overgrown, between West 
Standen and Great East Standen, " malm " is reported to have 
been dug. So far as can be judged the pits have been opened in 
the lowest beds of the Chalk Marl. 

At Arreton, while the topographical feature of the Upper Green- 
sand is well marked, the Chert Beds no longer form as definite a 
subdivision as heretofore. The stony bands, to which this feature is 

* A bold hill near Eookley, so named in the old edition of the Ordnance Map. 
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due, seem to come in at a rather lower horizon, while the chert itself 
is impersistent. The escarpment becomes conspicuous at Knighton, 
Avhere the dip is gentle, and is separated from the Downs by a 
deep valley. Some old quarries on either side of the Knighton 
valley have exposed friable green sand with cherty lumps. The 
springs previously alluded to (p. 65), issue at the base of the 
Chalk Marl. The sand is well exposed in a lane at the east end 
of Knighton East Wood. 

This brings us to Yarbridge, where there is a fine section in 
the Chalk Marl, ending, however, at its junction with the Chloritic 
Marl. The latter can be seen in the sides of the lane which runs 
along tlie foot of the Down westwards, while the sand below it is 
shewn in the lane leading to Morton, 100 yards west of the High 
Road. The Chert Beds are not distinguishable. 

East of the Yar tlie scarped ridge of the Greensand stands 
out prominently, and excepting a break at Yaverland, continues to 
do so till it presents on the coast the section which has already 
been described. 

2. Around tlie Southern Downs. 

On the west side of St. Catherine's Down several small pits 
occur along the scarped brow formed by the chert and freestone, 
the former material being used for road-metal The outcrop of 
the Upper Greensand is narrow, but steep, and on the broader 
slope of Gault lie many huge masses of Greensand that have 
slipped bodily down. The long flat-topped spur of St. Cathe- 
rine's Down which juts out to the north, and marks the line of 
strike, is capped with a stri[) of Chert Beds, about 1,300 yards in 
length, but only from 50 to 80 yards in breadth, and terminates 
northwards in a remarkable semicircular hollow, which seeras to- 
have been formed by a landslip. The chert is worked for road- 
metal in small pits here, and on Head Down. West of Niton 
some old quarries range along the outcrop of the chert and 
freestone. 

Another fine brow, known as Gat Cliff, is formed by these 
beds in Appuldurcombe Park. The dip being southerly, the 
boldest front is presented to the north. Here also a long line oi' 
old quarries marks the outcrop of the freestone. 

In the valley south-east of Wroxall, along which the railway 
passes, several sections may be observed. The cutting by whl^h 
the tunnel is approached has been made in the Malm flock, the 
Gault, so far as can be seen, lying about the level of the rails. At 
the south end of the tunnel the rails are about eighc feet below 
the freestone; the tunnel descends southwards at the rate of 1 in 
173, and is about 1,300 yards in length. From these data it may 
be calculated that the dip of the strata to the south amounts to 
1 in 38 or an angle of rather less than 2°. 

St. Martin's Down which ternjiinates northwards in nearly as 
bold a brow as that of Gat CM' contains chert bands of 
exceptional thickness. 
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CHAPTER VII. 

THE CHALK. 

Introduction. 

This formation extends completely across tlie Island in an east 
and west direction from the Needles to Culver Cliff. It may be 
examined both in the sea-cliffs and in the numerous pits with which 
its surface is covered throughout the entire distance between those 
points. It forms a range of elevated undulating hills, conspicuous 
from afar on account of their altitude, and the bold rounded 
outline they present to the eye, as well as from their bare and 
uncultivated surface, which is covered with a short grass, and is 
rarely used for any other purpose than the pasturage of sheep. 
In consequence of the high angle at which the Chalk dips 
throughout the greater part of its range from west to east, the 
breadth of surface occupied by it is inconsiderable compared with 
that of most of the strata above and below it, while, on the other 
hand, its horizontal extension increases in proportion as the inclina- 
tion of the strata diminishes. For this reason, from Alum Bay to 
Mottistone Down, and from Carisbrook to Culver Cliff, between 
■which localities the Chalk is nearly vertical, it constitutes a mere 
ridge of high land, scarcely a quarter of a mile broad in Afton 
Down. Between Mottistone Down and Carisbrook, where the 
strata become less inclined, the width of the band of Chalk 
exceeds three miles. For the same reason, the outliers of Chalk 
on the south side of the Island between St. Catherine's Down and 
Shanklin Down, although of inconsiderable thickness compared 
with the depth of the entire formation, yet in consequence of 
being nearly horizontal extend over a comparatively wide surface. 
Throughout the central range of the Island the dip of the Chalk 
gradually increases in amount towards its higher strata, becomino- 
nearly vertical at its junctionwith the overlying Tertiary formations. 

The well-known rocks called the Needles are large wedtre- 
shaped masses of Chalk standing out in the sea, isolated from the 
main body of Chalk by the wasting action of the waves upon the 
coast. A lofty spire of chalk, which once rose as the most con- 
spicuous of the group and chiefly suggested the name to these 
rocks, fell down in 1764. Conspicuous as they look from the 
land, the Needles appear of much larger dimensions when viewed 
from the sea. A base of 60 feet in diameter has been levelled on 
one of them for the foundations of the lighthouse, which was 
removed to it in 1858 from High Down, where it originally stood. 

Otiher masses of chalk, consisting of the lowest beds of the flinty 
Chalk, for.n similar but smaller isolated rocks in the sea near the 
base of the cliffs on the east side of Freshwater Bay. These are 
shewn in the accompanying sketch, Fig. 15, by Prof Edward 
Forbes, made in the year 1852, for his Memoir on the Tertiary 
Fluvio-Marine Formation of the Isle of Wight (Fig. II., p. 4).* 



* These sea-stacks of Chalk seem to have undergone considerable diminution 
since this sketch was made. 
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The cliffs of flinty Chalk at, th(> two ends of the Isle of Wiglit are 
among the finest to which this formation gives rise in the British 
Isles. The brow of the part known as the iMain Bench, neai- the 
Needles, which is verticiil and descends sheer into the water, was 
determined by the Ordnance Survey to be 416 feet above the 
datum-level, while the Grand Arch, which forms the east side of 
Scratchell's Bay and overhangs considerably, is 300 feet in height. 
It will be noticed that the ilinty chalk alone is capable of fornuino- 
these vertical or overhanging cliffs. Both here and at Cnhei" 
wherever chalk without flints rises next the sea, there is a beach 
of chalk blocks, and a more or less accessible slope at the foot of 
the clifl".* It is in the Chalk-with-flints also that the numerous 
caves of the neighbourhood of Freshwater, the Needles, and the 
extreme point of Culver Cliff, have been excivated. 

In the Chalk of the Isle of Wight the following sub-divisions 
are recognisable. The thicknesses of the Middle and Lower 
Chnlk have been obtained by direct measurement in Culver Cliff, 
that of the Chalk-with-flints by estimation. 

Feet. 
'Chalk-with-flints, about 1,350 

Chalk, nodular, but without flints - 15-25 
Chalk Rock, a line of green-coated 
nodules. 
'Thick-bedded chalk, with thin partiriis 

of marl - " 166 

I Nodular chalk (? Melbourn Eock) and 

marl C? Belemnitella Marl) 14 

r Massive chalk - - 86 

Lower Chalk -l Thin-bedded chalk and marl in 

[_ numerous beds - - ] 20 

Chloritic Marl - - 7_15 

The principal sub-divisions wei-e first recognised by Mr. Webster 
in 1812 (Sir H. Englefield's Isle of Wight, p. 236). He used the 
names Chalk with Flints, Chalk without Flints, and Chalk Marl. 
The Chalk without Flints, he remarks, "differs from the former 
only in the absence of flints, in the beds being thicker, and the 
chalk being sometimes a little harder." The Chalk Marl is 
described by him as consisting " of chalk and an intimate mixture 
of clay .... It may be readily distinguished from chalk 
by its falling to pieces on being wetted and dried again." 

In 1865 Mr. Whitakerf identified a line of green-coated 
nodules, occurring some 8 or 10 feet below the lowest court^e of 
flints, as the representative of the bed which he had previouslv in 
Berkshire named " Chalk Rock," and had taken as the topmost 
• bed of the Lower Chalk, i.e., of the Middle Chalk of the above 
table. 

* The coast from the Needles to Freshwater can be examined by boat only. The 
point on the east of Freshwater Bay and that of Culver Cliff can rarely, if ever, be 
passed on foot. 

I Quart. Journ. Oeol. Soc, vol. xxi. p. 400. 
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In 1875 M. Barrois published his Description G'eologique de la 
Craie de Vile de Wight,\n which he gives an exhaustive account 
of the literature, physical features, zones, and fossil contents of 
the Chalk. The sub-divisions which he adopted are as follows in 
descending order : — 

Zone a. Belcmnitelles 80 metres 

(= 2621 feet). 
Zone a, Micraster coranguinum, Ag. 

160 metres (= 524| feet). 
Zone h Micraster cor-testudinarium, 

Gold. 50 metres (= 164 feet). 
Zone a Holaster jila nus , Ag. 20 metres 

(=651 feet). 
'Zone &, Terebratulina gracilis, D'Orb. 

20 metres (= 65-^ feet). 
Zone k Inoceramus lahiatus Schloth. 

40 metres (=131 feet). 



Craie Blanche 
(Chalk with flints). 



Craie ]Marneuse 
(Chalk without flints). 



^ 



^ ^> 11 ^1 11 TT 1 fZoue a Scaphites cErnialis, Sow. 
Grey Chalk, Chalk Marl |^ 3. ^^.^^^^ ^^ ^^^ ^^J^_ 

lie stated that his zone of Inoceramus lahiatus has as 
its base a bed of very hard ypllowish nodules imbedded in a 
o-reenish grey marl ; this he correlated in 18'76 with the Melbourn 
Eock.* He gave additional particulars concerning the Chalk Eock 
of Mr. Whitaker, which occurs near the top of his zone of 
Trrehratvlina gracilis, and noticed a third nodular horizon in the 
lower part of the zone of Hulaster plarais. 

Thus it will be seen that there is a general agreement as to the 
main divisions of the Chalk. The names Upper, Middle, and 
Lower Chalk are here used in place of tho?e formerly employed, 
so as to bring the nomenclature into accordance with that of the 
mainland. 

The Lower Chalk, which passes insensibly down into the 
Chloritic Marl, consists of alternations of chalk with shaly and 
pale-blue marl, in beds of six inches to two feet in thickness. 
Towards the lower part it is impure, and contains glauconite, or 
even rolled phosphatic nodules, but upwards the proportion of 
chalk increases at the expense of the marly bands, tlie more 
massive rock thus produced constituting the "grey chalk" of 
some author^^. This sub-division forms generally' the first rising 
ground at the foot of the Downs. It has been extensively dug 
for agricultural purposes, and the old pits have yielded a great 
number of fossils, among which. Ammonites rhotomagensis, A. varians, 
and Sciiphites ccqiialis are the most persistent. 

The Middle Chalk, of which the Melbourn Eock constitutes the 
base, consists of massive beds of chalk from 3 to 6 feet in tliick- 
ness, with partings of marl 2 or 3 inches thick. It forms the 
steeper part of the slope of the Downs, and is exposed in the 
upper part of many of the pits in which the Chalk ]\larl has been 

* Ann. Soc. Gcol. Nord, t. iii., juin 187C. 
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dug. Inoceramus iiii/tilo/dcs occurs in great profusion towaids tho 
upper part of the Middle Ciialk. 

The Upper Ciialk occupies the whole area of the Downs except 
the steep slope in which the lower sub-divisions crop out as 
just described. It consists of a great thickness of white chalk 
with numerous lines of flints. Towards the base the flints be- 
come more sparse and grey, and gradually disappear, but below 
the lowest flint there occur nodules of hard siliceous chalk, liavinii; 
the form of flints, but the texture of chalk. This flintless 
portion of the Upper Chalk varies from 15 to 20 feet iu thickness 
and has the Chalk Rock for its base. 

The line engx'aved on the map shows the position of the Chalk 
Rock, but on so small a scale as the one inch scale, especially 
where the dip is high, represents pretty closely the base of the 
flinty chalk. 

The flint in the Chnlk occurs for the most part as irreoularly 
shaped nodules, but sometimes as tabular layers either coincident 
with the stratification or filling cracks and joints. Those flints 
which occur parallel with the bedding, are of a different ao-e 
from those filling the cracks and joints. The former have been 
derived from siliceous matter, frequently and perhaps in most 
instances deposited contemporaneously with the calcareous sedi- 
ment of which the Chalk is composed, around sponges and other 
organised bodies, the forms and internal structure of which are 
still preserved. The latter, on the contrary, are of more recent 
origin, having been carried by percolating water, holding silica in 
solution, into cracks and joints, where they occur as thin plates 
of black flint, from -^ to 1 inch in thickness, frequently separated 
by a central hollow, or porous grey layer. These subsequently 
introduced flints are, as might be expected, unfossihferous, instead 
of abounding in fossils, as is the case with those of contempo- 
raneous formation. 

The cracks and joints filled with this secondary flinr were not 
improbably due to the movements which upheaved the rocks of 
this region. These movements will be shewn in a later Chapter 
to have taken place at a late Tertiary date. The redistribution 
of the silica was thus probably in progress after the Chalk and the 
flints in it had been buried beneath a great thickness of Tertiary 
Beds, and had assumed their present consistency. There is no 
reason to doubt that in certain situations the transposition of the 
silica is still in progress. 

In the parts of the Island where the strata are most highly 
inclined, the fossils in the more plastic strata, such as the Chalk 
Marl, are greatly distorted by pressure. The flints also which 
appear to be whole when viewed in situ, are found on closer 
examination to be nearly all broken, so that when extracted from 
the quarry they fall to pieces. The cracks are mostly filled with 
chalky matter, and the flints themselves appear to have been 
squeezed into the body of the Chalk, under the influence of the 
elevatory force by which it has been made to assume its present 
highly inclined position. These appearances are not observable 
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where the Chalk is in a comparatively undisturbed state. 
Shattered flints may be observed in the lar<;-e Chalk pits south 
of Newport and on Arreton Down ; also on Ashey Down, where 
the Chalk is rather hard, as is most frequently the case where 
it is inclined at a high angle. The distortion o£ the fossils is 
noticeable in the pit in the Clialk Marl at Yarbridge, described 
on p. 88. 

At Sun Corner, near the Needles, as noticed by Mr. Whitaker,* 
" there is a bed of some thickness, in which the layers of flint are 
so close together that they form nearly as much of the rock as 
the chalk itself." This intensely flinty zone occurs towards the 
base of the flinty chalk. It is not recognisable in Culver Cliff, 
but on the other hand the flints are very large immediately below 
the base of the Tertiary Beds at Brading (p. 96). 

In Culver Cliff" a marked flintless zone in Ihe Upper Chalk, 
about 350-400 feet above its base, was first noticed and described 
by ^Ir. Whitaker as follows : — " Here, in the midst of the Chalk 
with layers of flint at every three or four feet, is a space some 
forty or fifty feet thick, with only one seam of tabular flint, but 
with four lines of green-coated nodules, like those of the Chalk- 
rock but perhaps of a deeper colour." The following 

fossils have been obtained from one of the bands of green nodules : — 
a sponge, a coral, Cardinster pilluhi, Lam., Sei'jnda plexus, Sow. 
(adhering to one of the nodules), and Rhijnchoiiella pUcatilis, 
Sow. These nodules were submitted, for examination under the 
microscope, to Mr. W. Hill, who kindly furnished the following 
information concerning them. He found them to consist mainly 
of the fine amorphous material of the chalk, with a somewhat 
unusual number of large and perfect foraminifera, and with many 
sponge spicules, the silica of which had been replaced by calcite. 
The colouring appeared to be sometimes due to a green material, 
much of which had accumulated in the interior of foraminiferal 
cells, but the wholeof the amorphous material was sometimes tinted 
green with no apparent change in its constituent particles. There 
were no isolated grains of glauconite, such as appear in the some- 
what similar nodules of the Chalk Eock. .Vfter treatment of the 
nodules with hydrochloric acid, the residue was a dull-greenish soft 
and earthy-looking material, a large part of which occurred as the 
casts of foraminifera and the canals of sponge spicules. In some 
of the nodules Mr. Hill noticed ramifying cyhndrical perforations, 
filled with a white material, sharply defined from, and shewing in 
strong relief against the remainder of the nodule. In the larger 
perforations there was a greater proportion of foraminifera and 
shell fragments than in the material of the nodule. In the smaller 
ramifications the infilling material was like that of the nodule, yet 
always shewed a clearly defined edge. 

Nodules showing somewhat similar peculiarities occur- at several 
horizons in the Chalk of the Mainland, and have been remarked 
by Mr. Hill to be usually accompanied by an exceptional abun- 

* Quart. Journ. Geol. Soc, vol. xxi. p. 401. 1865. 
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dance of organic remains. He considers tliat the fact that young 
shell-fish are frequently attached to iheir exterior, and that the 
material now filling the so-called perforntions seems to liave been 
introduced after tlie formation of the nodule, leads to the con- 
clusion that the nodules were formed on the sea-bottom contem- 
poraneously with the deposition of the Chalk, and formed at one 
time a suitable home for some kind of boring animal. There is no 
structure in the nodules that points especially to sponges as having 
been their origin. On the other hand Mr. Hill remarks that their 
occurrence in strata exceptionally rich in fossils is suggestive of 
their having resulted from the decay of organic matter. 

The finest sections of the Chalk-with-flint.s form the precipices 
of Scratchells Bay and Culver Cliff. In each case the lines of 
flint enable the eye to follow the bedding from a distance, and to 
take in at a glance the regularity of the great curve in which 
the Chalk rises from beneath the Tertiary, and arches over the 
Secondary formations (see Section, Plate 1.). 

The thickness of the Upper Chalk can be arrived at by calcula- 
tion only. Lines of section have been plotted across four different 
parts of the central line of Downs, niving a mean thickness of 
],350 feet, or rather more than the 1,017 feet assigned to this sub- 
division by M. Barrois. 

In describing the sections, it will be convenient, after dealing 
with the Chloritic Marl, to take the three sub-divisions of the 
Chalk together, for it generally happens that the same pit, or 
group of pits, provides sections of parts of all of them. 



The Chi.oeitic jNIael. 

The Chloritic jSlarl received its name from the abundance of 
grains of green colouring matter in it, formerly regarded as chlorite, 
but now recognised as glauconite. Although a calcareous deposit, 
it is remarkable for the number of phosphatised casts of Ammonites, 
Turrilites, and other fossils it contains. These were at one time 
worked for phosphoric acid on St. Catherine's Down, but the 
attempt was soon abandoned. The Chloritic Marl varies in thick- 
ness, being 13 feet at Corapton Bay, IH feet at Brook, 7 feet at 
St. Catherine's, 8| feet above Ventnor, and 15 feet at Culver Cliff. 
The variation is perhaps accounted for by the fact that no definite 
line can be traced between it and the Chalk Marl above. The 
lower beds of the Chalk Marl not only contain an abundance of 
sand and glauconite, but sometimes also rolled phosphatic nodules, 
not distinguishable from those in the Chloritic Marl (see section 
at Compton Bay, p. 83). It is generally difficult to decide at what 
exact horizon the proportion of sand in the rock falls so far below 
the proportion of calcareous matter us to justify the bed being 
referred to as chalk. 

The relations of the Chloritic Marl have been discussed by 
Messrs. Barrois, Parkinson, Meyer, Jukes-Browne, and others. 
By M. Barrois it was grouped with the Chert Beds and the 
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freestone as the zone of Pecten asjjer, which fossil is I'ecorded 
from the freestone. Mr. Parkinson, however, denies that Pecten 
asper occurs in the Isle of Wight at any other horizon than in 
the Chloritic iNJarl, and that there it only appears as a derived 
form,* in a layer of broken specimens at the base of the upper- 
most bed of this subdivision near Ventnor. This Pecten being 
a characteristic Upper Greensand form, its occurrence as a 
derired fossil only in the Chloritic Marl seems to indicate that 
this bed is in part made up of the reasserted materials of the 
Upper Greensand. All the phosphatised fossils which occur in 
the Chloritic Marl are also of Upper Cretaceous type, and, 
though they appear to have been phosphatised in a matrix similar 
to that in which they are now imbedded, namely a glauconitic 
sand, they have all been broken and many have been rolled. 

Near Ventnor and St. Lawrence the Chloritic Marl is divisible 
into two or more bands, the uppermost of which contains the 
numerous phosphatic casts before alluded to.f According to 
Mr. j\Ieyer,J there are included under this title of Chloritic Marl, 
as first applied, "two sets of strata with, in time at least, a gap 
between them," the (local) top of the Upper Greensand, and the 
(local) bottom of the Chalk Marl, the lower including in its fauna 
Pi/cteu (ixj)er, Terebratella pectita, Catiqiygus cari/u/f/is (colum- 
bariiis), Pdi/iiiicD/iHs (Gidcrites) castaiiea, <i;c., the upper, Ammo- 
nites, Scaphitcx, Turrilites, ^c, mostly phosphatic. These two 
sets he correlated with the beds overlying the Chert Beds at 
Warminster, for which he had previously used the name of the 
^^arminster Beds. 

But Mr. Jukes-Browne§ remarks that the Warminster fossils 
occur only in a remaide form in the Chloritic Marl of the Isle 
of Wight, and that the small indigenous fauna differs very little 
from that of the Chalk j\Iarl, but is quite distinct from that of the 
zone of Pecten (taper. The Chloritic Marl is therefore regarded 
by him as the natural ba,-e of the Chalk. 

Not only, however, is it impossible to recognise sub-divisions in 
the Chloritic Marl throughcmt the Island, but it is almost as 
difficult to fix on a definite line between it and the Chert Beds. 
Wliile paksontologically it forms the base of the Chalk,|| litho- 
logically it is Upper Greensand, and the only line which can be 
traced across country is that which runs at the foot of the Chalk 
Downs, and marks the position of the lowest bed of chalk. Over a 



* (^ii(tr[. Joiau. Gcvl. Soc, vol. xxxvii. p. .372. 1881. 

f This uppeT band seems to have constituted the Chloritic Marl of Captain 
Ibbetson, trho gives a thickness of 1 to 3 feet only to the bed. ■' Notes en the 
Geology, &c. in the I<le of Wight," p. 24 (but see also p. 2] where be speaks of it 
as consisting of two portions, the upper exhibiting a conglomerate of pebbles and 
small boulders). 

X Gcnl. Muij. for 1878, pp. .547-.551. See also Quart. Journ. Geot. Soc vol xxx 
p. 369. 187-1. ' 

§ Geoi. Mag. for 1877, p. 357. 

II When the geological mapping of Dorset was undertaken by H. M'. Bristow, E. 
Forbes, the palajontologist, pronounced that the Chloritic Marl, containing Scaphites 
aqiKilis, constituted the lowest bed of the Chalk, of the fossils of which this formed 
the earliest appearance. — H. W. B. 
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great part of the Island the outcrop of the Chloritic Marl is so 
narrow that a single line suffices on the one-inch map to cover it ; 
but around the Southern Downs and near Gratcombe, where the 
dip is gentle, the Chloritic Marl runs up the dip-slope of the 
Chert Beds considerably beyond the foot of the Chalk Downs, 
ending off along an irregular line marked neither by feature nor 
change of soil. In such case.«, the line at the base of the Chalk 
has been engraved, as the only boundary capable of being traced 
■with any accuracy. 

In Compton Bay, the Chloritic Marl, 13 feet thick, consists 
of marly sand with much glauconite and numerous pale-brown 
phosphatic nodules, most of which are the rolled casts of 
Ammonites (chiefly A. variuns), Turrilites Beryeri and bivalves. 
Some lines of irregular-shaped concretionary masses in it may 
possibly be imperfectly formed chert. The same subdivision is 
again well exposed in the road-cutting above Brook {see p. 70), 
where it is 11^ feet thick, and contains abundant rolled casts of 
Ammonites varians. The same description will apply also to the 
section in the chalk-pits on the Brixton and Cylbourne road. 

In the Undercliff the Chloritic Marl is well exposed, some of 
the best sections being on the top of Gore Clifi", and on the cliff 
above St. Lawrence, in the zig-zag road at Ventnor, at the 
railway station and 100 yards east of it, and in a pit by the road- 
side near the Pulpit Rock above Bonchurch. It is about 7 feet 
thick, and consists in the upper part of marly sand with 
glauconite and many phosphatised casts of fossils, and in the lower 
part of laminated sand of a darker tint, with broken shells of 
Pecten asper, while between the two bands there runs a line of hard 
white stony lumps. The old coprolite diggings, before alluded 
to, were in the upper part of the Chloritic Marl and may still be 
distinguished on the edge of Gore Cliff, on either side ' of the 
township boundary. 

In Culver Cliff", the upper limit of the Chloritic Marl is difficult 
to fix. If it is taken at the base of the lowest bed that can be 
fairly called chalk, the thickness obtained for the Chloritic, Marl 
is 15 feet, the section being as follows : — 



Ft. In. 



Chloritic 



Chalk Marl (see p. 89). 

" Green marly sand with lines of grey concre- 
tions, with Plocoscyphia, and a few scattered 
phosphates .... 

■niorrac _; -q^ ^jj.j^ phosphatised Ammonites - 

' Line of large lumps of very hard grey stone 

Very green sand, with pipe-like markings, 
and a few phosphates . - - 

Chert Beds (seep. 70). 



Inland the Chloritic Marl being very soft is usually hidden, 
but sections of it may be seen 100 yards south-east of Garstons, in 
the roadside by the Convent at Carisbrook, and at Frogland, 
B 56786. 1' 
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where a fine spring issues from its junction with the Chalk 
Marl. 

At Punfield, the Chlorltic Marl is 3 feet 6 inches thick 
and contains phosphatic casts of Ammonites, Nautilus, and an 
Exogyra which seems indigenous. The Chert Beds below it, in 
which the chert occurs only as cherty lumps, contain Exogyra 
conica in great abundance, with Siphonia tulipa, Zittel, Pecten 
asper, Lamk., P- orbicularis. Sow., P. quinquecostatus. Sow., 
Plevrotomaria, and Ammonites varians, Sow. 



Uppeb, Middle, and Lowee Chalk. 

1. Compton Bay, along the Central Downs, to Culver Clifi. 

In proceeding westwards from the Needles along the coast, we 
find the ]Middle Chalk first coming in at the foot of the cliff at 
Oldpepper Rock, 700 yards east of Sun Corner. Up to this 
point the cliff, which is over 400 feet in height, is vertical and 
descends sheer into the sea, but, where the Middle Chalk rises from 
beneath the water, is fringed with a rough beach of fallen blocks. 
Oldpepper Eock is an outstanding mass of Middle Chalk, still 
in situ. After 500 yards the top of the Middle Chalk descends 
again beneath the sea, and the cliff becomes once more vertical. 
At a point 800 yards west of the Beacon (or about \\ mile east 
of Sun Corner), known as New Ditch Point, the JMiddle Chalk 
rises again into the cliff, and so continues for a little over a mile 
when it once more sinks below the sea. The same change in the 
character of the cliff is observable here also, and the vertical walls 
of chalk and remarkably picturesque range of caves are con- 
veniently situated for examination. The Middle Chalk rises 
finally about 600 yards east of the easternmost point of Fresh- 
water Bay. Thence it slants gradually up the cliff to a cutting 
in the Military Koad on Afton Down, where the following section 
occurs : — 



Military Road Cutting, Afton Down. 



Ft. Lv. 



Upper Chalk < 




1-2 



" Chalk -with flints 
Nodular chalk, without flints - - 6 

Marl - - . . - 1 

Nodular chalk, without flints . - 8 

White shaly marl - . . - 1-2 

Nodular chalk - - . - 6 

Nodule Bed (Chalk-rock), green-coated no- 
^ dules in the top 3-6 inches . i g 

Middle Chalk - Massive chalk, weathering into small frag- 
ments, but not nodular, with bands of marl 
at 4-10 feet intervals. Pyrites and Tere- 
bratula semiglobosa - 60 0-1- 

The Lower Chalk first rises from beneath the sea, at a point on 
the beach nearly midway between the easternmost point of Fresh- 
water Bay and the path down the cliff on the outcrop of the 
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Gault in Compton Bay. A poor representative of the Melbourn 
Kock was detected here by Mr. Whitaker, the sequence being 
as below : — 

rMassive thick-bedded chalk traversed by straight 

Middle Cbalk4 J?,'"*^- n , V, J .!,■ , 1. J. . . „ . , 

Melbourn Rock, hard thmly bedded chalk with layers 

L of marl, about 8-10 feet. 

Lower Chalk - Softer chalk, traversed by curving joints, producing 

' conohoidal fracture ' on a large scale. 

A small fault throws the beds about 6 feet down to the north- 
west, at the point where the Melbourn Rock comes down to the 
beach. Downwards the Lower Chalk passes so gradually into the 
Chloride Marl tliat it is difficult to fix its base. The following 
section, which forms the continuation of that given on p. 68, was 
obtained by climbing a short distance up the cliff. 

Ft. In. 

Alternations of chalk and marl in beds of 1-2 feet thick. 

Chalky sand, with glauconite, and containing rolled Ammo- 
nites, TiirriUtes, &c. at base. The bed looks like chalk 
at first sight, but contains perhaps more sand than chalk - 8 

Pale-blue marl and chalk in alternations - - 7 

Chloritic marl (see p. 81). 

Along all this part of the coast, from Compton Bay to Sun 
Corner, a line of rocks may be seen under the water when the 
sea is smooth and clear, running nearly parallel to the foot of 
the cliff, and still more nearly parallel to the line marking the 
top of the Middle Chalk, as traced above. This line of rocks 
marks the submerged outcrop of the Chert Beds, for further east 
it joins a reef formed by these beds, which is bare at low water 
in Compton Bay. It shews no deviation from its course opposite 
Freshwater Bay, whence we may infer that no fault runs alono- 
this valley, where a fault might have been suspected from the 
course taken by the topmost beds of the Chalk. 

Following the Downs eastwards, we find the next sections at 
the south-eastern corner of Shalcombe Down. Here there are 
two pits, the upper of which was described by Mr, Whitaker.* 
The section seen in 1887 was as follows: — 

JRit at the south-eastern corner of Shalcombe Down. 

Ft. In. 
Chalk with flints •--.-. 
Rough nodular chalk without flints - - 10 6 

Black clay or shale - 1-3 

Rough nodular chalk - -.60 

Nodular bed (Chalk Rock), the nodules in the upper 3 inches 

green-coated - - - - . -13 

Massive thickly bedded chalk with two or three seams of 
marl about 10 feet apart - - - - 20 0+ 

The lower pit is in the lower beds of the Middle Chalk and 
seems to touch the Lower Chalk, but the Melbourn Rock could 

* Quart. Journ. Geol. Soc, toI. xxi. p. 402. 1865. 

F 2 
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not be clearly distinguished. Inoceramus mytiloides is abundant 
in the Middle Chalk. In the same neighbourhood a deep cutting 
for the coach-road shows in the upper part : — 

liT. IN. 

Alternations of chalk and marl, top not seen - 120 

Rocky chalk, very impure, with glauoonite ; passmg down ^ ^ 
into the ---" "lIK 

Chloritic marl (see p. 70) 

Large specimens ol" Ammonites rhotomagensis, Defr., occur here, 
and A^varians, Sow., is common but badly preserved. 

The Middle and Lower Chalk are both seen in a pit north ot 
Mottistone, where the latter lias been worked near its base ; but 
the junction between the two subdivisions is obscured. This 
seems to have been the pit alluded to by Mr. Whitaker,* and 
the layer of hard yellowish nodules seen by him may have been 
the Melbourn Rock. The pits do not reach up to the horizon 
of the Chalk Rock. 

At the west end of Brixton Down a fine series of pits extends 
from the Upper Chalk to the Malm Rock of the Upper 
Greensand. The Upper and Middle Chalk are seen in the 
uppermost pit on the north side of the Calbourne and Brixton 
rond, the section, which was measured in company with Mr. 
Whitaker, being as below : — 



West end of Brixton Down. 

Ft. Ix. 
r Chalk with flints, seen up to about - 20 

,. „, ,, J Rough nodular chalk, without flints 20 

Upper Ohalk K A^-^dular chalk (Chalk Rock), the nodules 

L green-coated - - - 1 3-6 

Rough nodular chalk - 16 

Middle chalk Smooth massive chalk - . fi 0+ 

The lower beds of the Middle Chalk are seen in a pit a few 
yards further south, but the Melbourn Rock is not. now exposed. 
Another and larger i)it in the Middle Chalk has been opened 
about one third of a mile further west in Mottistone Down, and 
seems from the character and curvilinear jointing in the lower 
part to have reached the Lower Chalk, but the Melbourn Rock 
is not distinguishable. Holaster subglobosns occurs in these lower 
beds. 

The Brixton Down pit was visited in 1865 by Mr. Whitaker, 
and figured on p. 403 of the paper already quoted. At that time 
a line of clay was visible, which seemed to shew an unconformity 
(or perhaps false bedding) in the Chalk ; for southwards it was 
further from the nodular bed, whilst northwards the latter was 
not seen, but seemed to be cut off. This line of clay, however, 
runs persistently through the Island at a scarcely varying distance 
above the Chalk Rock ; it was in fact selected by M. Bnrrois as 
the base of his Chalk-with-flints. Moreover, it was figured by him 

* Quart. Journ. Geol. Soc, vol. xxi. p. 402. 1865. 
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again in 1875,* and described as occurring at about its proper 
distance above the Chalk Rock. Presumably therefore its ir- 
regular appearance in the Brixton pit was the result of squeezing. 
The dip ranges from 27° to 30°. Southwards from this pit the 
high road passes steep banks of thin-bedded chalk and marl, 
which become very impure and sandy in the lower part, and 
so merge into the Chloritic Marl (p. 81). 

Near Coombe Tower, north of Brixton, several large pits in 
the Lower Chalk reach upwards into more massive beds which 
seem to be the Middle Chalk, but the Melbourn Rock is not 
distinguishable. 

The large pit at Shorwell exposes this rock, but unfortunately 
in a position wherein it is quite inaccessible at present. The strata 
consist of thin-bedded chalk and marl (Lower Chalk) but the 
top of the vertical wall of the pit is formed of a hard flaky chalk, 
underlain by a thin eeam of marl, the appearance of the beds, 
as studied at a distance of a few feet, being the same as that of the 
Melbourn Rock near Arreton and Yarbridge (postea, pp. 88, 89). 

The next sections are found in the projecting promontory of 
Chalk of Chillerton Down. The uppermost pit touches the 
Chalk Rock, but starts a few feet below the Chalk-with-flints. 
Chillerton Down. 

{Massive chalk 
fcrcLik : : : 
Green-coated nodule bed (Chalk Rock) 

Middle Chalk I ^"''^^J^'fl ''^l\ 
[_ smoother flaky chalk 

The Middle Chalk, which has been worked, is now overgrown ; 
but the Lower Chalk, presenting its usual character of thin- 
bedded chalk and marl is worked in the lowest pit. At least 
three faults are visible in the pit, in each case with slickensided 
faces, coated with a film of blue marl. Two of them range 
nearly north-east, throwing down a wedge between them, while 
the third runs north-west with a downthrow to the south-west. 
The dip is at 7° — 9° to the north, but decreases to 2° or 3° 
further north towards Gatcombe, and changes in direction to north- 
west. The faults may be connected with this change. 

The boundary of the Upper Chalk is shown upon the map, as 
running across the Downs from near Shorwell to Carisbrook, but 
the hills lying outside this boundary are believed to be capped 
with outliers of Upper Chalk. The existence of outliers there is 
not quite certain, because of the uniform sheet of flint gravel cover- 
ing the tops of all the hills, but it is inferred from the position of 
the Chalk Rock in the pit last described. They must, however, 
be exceedingly thin, the Chalk-with-flints having nearly all 
mouldered down into flint gravel. The few pits, which are open 
round the brows of these hills, expose the massive beds of the 
Middle Chalk. The best sections in the Lower Chalk are to be 
found 500 yards south of Newbarn and at Garstons. 

* Description Geologique de la Craie de I'lle de Wight, p. 18. 
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The evidence on which the base of the Upper Chalk has been 
traced across the Downs to Carisbrook is somewhat scanty. 
Middle Chalk is seen in the road at the top of Shorwell Shute, in 
a jjit at Cheverton, at JRowborough, and in a pit at Bowcombe, 
while the Upper Chalk is exposed in pits on the southern and 
eastern brows of Idlecombe Down. In one spot only, namely a 
cart-road running northwards from Rowborough, a poor exposure 
of the Chalk Rock may be seen. There are sections of Upper 
and Middle Chalk close together in a lane leading up the hill to 
the north-west from Bowcombe, but no section of the Chalk Rock. 
In Carisbrook, however, this latter subdivision is well exposed. 
We first see it in a cutting where three lanes meet near Clatter- 
ford. Thence it runs along the south front of the hill on which 
the castle stands (the hill being a portion of the escarpment of the 
flinty Chalk), to a quarry near the Convent, where the following 
section occurs : — 

Quari~y east of Carisbrook Castle. 

Ft. In. 

Nodular chalk with grey flints. 

Do. without flints 

Smoother chalk 
Marl 
Upper Chalk ^ Rough hard chalk 
Dark marl 
Hard chalk - - - 



L 



Chalk r Line of green-coated nodules 
Rock \ Nodular chalk 



4 





1 








1 


/ 
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3 


'> 


4 


i 






r Smooth chalk 

I Thick-bedded smooth chalk with partings o£ 

L marl at 2 to -1 ft. intervals - 60 0+ 

The occurrence of the nodular bed here was first noted by 
Mr. Whitaker in 1865,* but, the Chalk-with-iiints not being 
exposed at that time, he was unable to correlate it positively 
with the Chalk Rock. The fault mentioned above runs W. 15° S., 
very nearly along the strike of the strata which it throws 
down to the north, its effect being to depress out of sight an 
unknown thickness of the upper beds of the JNIiddle Chalk, 
The dip puints a little west of north at 42'. 

The jSIiddle Chalk and Meibourn Rock are exposed iu an old 
pit half a mile further easr, on the west side of the Shide and 
Gatcombe road, the section being as follows : — 

Pit on the east side of Mount Joy. 

Ft. In. 

Chalk in beds of 2 to 3 feet thickness, with bands of marl, 

top not seen - - - 30 

Thin-bedded chalk with bands of greenish marl, about - 4 

Chalk with yellowish nodules (Meibourn Rock), about - 2 

Marl (? Belemnitella Marl) - - - - 2 + 

The pit is now occupied by farm-buildings, and the section 
somewhat obscured. The nodular bed was first noticed and 



* Quart. Journ. Gcol. Soc, vol. xxi. p. 403. 
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•described by M.Barrois in 1875.* He obtained from it Inoce- 
ramus labiatus, Rhynchonella Cuvleri,a.TxA Cidaris hirudo. 

Ihe tbalk Marl appears on the east side of the Gatcombe road, 
and m an old pit midway between the two described above On 

.u ^!^f^f f}}^^ ^^"^^ =' ^^""g^ P't e^P°^'es the Lower Chalk ; 
the Middle and Upper Chalk are seen, but not well, in the side 
01 the road. 

Some fine sections occur at the east end of Arreton Down On 

l^^ Z^t ^\^'' f *^^ ^'S^ ^"^'i' ^^ t^^ bottom of a disused pit, 
Mr. Whitaker found the Chalk Eock. It is now overgrown, but 
the beds above it are seen as follows : — 

Ft In 

Nodular chalk with a few grey flints. 

Smootli chalk with Terebratula semiglobosa, Inoceramus, &c. 2 6 
Rough nodular chalk - . . . .go+ 

Fifty yards east of this pit, and on the opposite side of the roadj 
a marl-pit exposes a good view of the Chalk Eock, the section 
being as below: — 

/-o , , Ft. In. 

I nmooth chalk - . - _ 4 q 

I Black clay - - . . q j 

Upper Chalk <( Rough chalk - . . . g g 

Chalk / Line of green-coated nodules 4 

Rock \ Rough nodular chalk - - 2 2 

Smooth chalk - - 2 8 

Marl - - - I 

Smooth chalk . ..26 

Middle Chalk <( Marl - - Oi 

Smooth chalk . . . - 10 6 

Marl .... 03 

.Smooth chalk - . . .2 0+ 

Following the foot of the Down eastwards we find a large pit 
300 yards north-west of Heasley Lodge, in the upper part of 
which a band of rough chalk, nodular in parts, is no doubt the 
Melbourn Eock. The section is as follows :— 

Pit on Mersley Down. 

Massive chalk vnth. marly partings - 
fiVodular chalk, the top concealed, seen up to 
Melbourn J Thin-bedded chalk with partings of greenish 
Rock. I marl ..... 

LHard chalk, nodular at the base 
Alternations of chalk and marl 
PBelemnitellaJ Laminated marl ... 
Marl. I. Marly chalk with curving joints 

The pit is worked deep into the Chalk Marl, but the rest of 
the section is obscured by talus. There is a large pit in the same 
beds by the side of the Eyde and Newchurch road, but the 
Melbourn Rock was not to be found. The •Chalk Marl is well 
seen in a large pit north of Kern. 

* Craie de I'lle de Wight, p. 16. 
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At Yarbridge all the subdivisions of the Chalk are exposed. 
Two large pits are situated on the side of the road to Alverstone, 
the upper one wholly in the Chalk-with-flints, the lower one partly 
in this and partly in the Middle Chalk. 

Pit half ti. mile ivest-north-west of Yarhridge. 



"Chalk \vith a few ^ey flints - 

Eough nodular chalk, with lumps slicken- 
sided and weathering yellow ; fossDiferous in 
the lower part . . - - 

White marl parting - . - - 

Rough chalk with Terehraiula semiglobosa - 

Black clay 



Upper Chalk < 



Middle Chalk 



Rough chalk - 

Smoother chalk 

Chalk Rock, a single 
nodules lying on 

Rough nodular chalk 
f Smooth chalk 
I Marl 



line of green-coated 



T. 


In. 


8 





6 








1 


8 








I 


4 
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The same beds were formerly exposed in Yarbridge in some 
pits which are now partly hidden by building. Mr. V\'hitaker 
noted the following section* : — 

Chalk with a few nodular flints (shown only at the northern end of 
the quarry, where it is 20 to 30 feel thick). 

Thin seam of dark-grey clay. 

Chalk, about 8 feet. 

Inconstant layer of irregularly-shaped green-coated nodules (Chalk- 
rock P) 

Evenly and massively bedded chalk, without flints, but with seams of 
marl. 

The Middle and Lower Chalk are well exposed in a pit about 
200 yards west of the upper road in Yarbridge, which shows the 
following section :— 



Pit went of Yarbridge. 



Massive chalk 

pyrites 
Thin-bedded 



in beds of 



Melbourn 
Rock. 



chalk in beds of 6 
with partings of greenish marl 
r Hard nodular bed 
< Laminated greenish marl 
L Hard nodular bed 



3 feet, iron 
8 inches. 



Ft. In. 
30 



/Smooth earthy chalk with cur^^linear jointing 
_ passing down into 
Marl. 



2 



I Grey or greenish marl with cun'ilinear joint- 
L ing passing down into 

Hard chalk - 

Marl 

Alternations of marl and blocky chalk 

We now reach the great section afforded by Culver Cliff. There 
the sub-divisions are not only well exposed, and the different 
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" Quart. Journ. Geol. Soc, vol. xxi. p. 404. 1865. 
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horizons identifiable, but by chooBing the least steep parts of the 
cliff we have found it possible to take an unbroken series of 
measurements from the base of the Upper Chalk downwards, 
thus continuing the measurements which have already been given 
for all the beds down to the base of Lower Greensand. The total 
thickness of beds measured in this section 'amounted to 1,218 feet, 
as sho\^^l drawn to scale in Plate III. The section in the Chalk 
is as follows : — 



Upper Ohalk -i 



Middle Chalk, ) 
180 ft. 3 in. "^ 



Culver Cliff. 

Ft. In. 
Chalk with grey flints - 
Smooth chalk with Holaster - 4 
Chalk, splitting up into nodular 
masses along wavy dark lines ; 
fossils - - - 3 

Marl - - - 04 

Chalk as above - - - 2 

Beds, obscured by talus - 16 

Chalk /Hard grey chalk, with a line of 
Rock. \ green-coated nodules at top - 12 
Thick-bedded white chalk with 

partings of marl - 164 

Shaly chalk - - - 2 

rChalk with yellow-coated no- 
dules 
Melbourn J Chalk split up by partings of 
Rock. "S greenish marl 

) Chalk with yellow-coated no- 
L dales 

> Bluish marl, about 

Massive smooth chalk - 
Thin-bedded grey chalk and 
marl in numerous alternations, 
passing down 
Similar beds, but rather bluer 
<J and more marly ; the chalk 
bands very hard and lumpy, 
and containing Ammonites 
varians and sponges abun- 
dantly . . - 
"Chloritic Marl (see p. 81). 
An abstract of this section may be arranged as follows : — 

Abstract of the Section of Middle and Lower Chalk in Culver 

Cliff 



Lower Chalk, 
206 ft. 



? Belemni- 
tella 
Marl. 



<!. 



Chalk 
Marl. 



3 

6 

2 

6 



86 



50 



70 



n;r-jji ri-u 11 r Thick-bedded chalk 
^^QOf^^M Melbourn Rock 
180 tt. 3 m. 1^ Belemnitella Marl 

Lower Chalk, / Massive chalk 
206 ft. 1 Chalk Marl - 



Ft. In. 



166 

8 

6 

86 

120 



386 3 



The thicknesses of these sub-divisions at Punfield compared 
with those given above, show a westerly attenuation of the Chalk 



Ill feet. 
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as of the other Secondary Kocks. The Upper Cha,lk becomes 
devoid of flints but very nodular in the lower 20 feet, and has as its 
base a conspicuous band of green-coated nodules, about 4 inches 
thick (Chalk Rock), below which the section runs as follows : — 

Near Punjield Cove. 

r Hard, rough, and lumpy chalk 
Smoother chalk, thick-bedded, with partings 

Middle^ChalkJ Mefbrrn Rock - 

Smooth chalk with conchoidal fracture, with 

several partings of marl 
_Fine marl (? Belemnitella Mar)) 

{Alternations of chalk and marl in beds of 
1 to 2 feet, with an occasional Hue of 
nodules, some of which are green like those 
of the Chalk Rock - - 1-^^ 

243 



2. The Southern Downs. 

The outliers of chalk, which cap these hills, consist of the 
Lower, Middle, and a mere film, if any, of the Upper Chalk, the 
Chalk- with-flints (and according to M. Barrels the whole of the 
Middle Chalk) having been denuded away. The tops of the hills, 
however, are so thickly overspread with flint gravel, a residue of the 
mass of beds that have been removed by subuerial agencies, that it 
is not possible to say what is the highest bed present beneath this 
covering. 

In the outlier of St. Catherine's Down the dip is at a gentle 
angle to the east-south-east — tliat is, about the same as that of 
the Lower Cretaceous liocks seen in the coast.* The thickness of 
chalk forming the outlier amounts to about 180 feet, and must 
therefore belong wholly to the Lower Chalk. But it is noticeable 
that the hill is capped with flint gravel, a relic of the Upper 
Chalk, that must have been slowly let down from above by the 
dissolving away of the chalk. The best exposures of the beds are 
to be met with in a large marl-pit at the north end of the outlier. 
They consist of alternations of chalk and marl generally in thick 
beds, and are traversed by a small fault running about E. 10° N. 
with a downthrow to the south. 

A second outher, scarcely separated from the first, occurs on the 
brow of Gore Cliff. The beds, well exposed along the cliff, 
with the underlying Chloritic j\Lirl, are very fossiliferous. This 
outlier evidently forms the mnthern flank of a chalk-hill, of 

* It was stated by (I'lqitain Ibbetson that an unconformity between the Upper 
and Lower Cretaceous liocks was visible in the Isle of Wight {Quart. Joiirn. Oeol. 
Soc. vol. iii. p. 315. See also Judd on the Punfield Formation, ib. vol. xvii. p. 221, 
1871). This statement was founded ou n mistaken idea that the Chalk of the 
Southern Downs is horizontal, while thu easterly dip of 2° of the lower rocks, as 
seen in the cliff section at Atherfield, was supposed to be maintained beneath them. 
Neither supposition is correct. 
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which the only other traces left are masses of fallen chalk in the 
UnderclifF. Some of the rain-wash, however, from the slopes of 
this vanished clialk-down forms a conspicuous bed on the brow 
of the cliff (see posiea, p. 237). There is a small pocket of flint- 
gravel in this chalk. 

The same description will apply also to the chalk which caps 
the cliff cast of St. Lawrence. The Chalk Marl only is seen, but 
it is possible that the tops of the hills touch the more massive 
upper beds of the Lower Chalk. The base of the Chalk Marl 
occurs in St. Lawrence Shute and in the footpath leading up the 
cHff to Whitwell. The dip is southerly and south-easterly at a 
gentle angle. 

In the high down which extends northwards to Appuldin-combe 
Park, there is a thickness of about 270 or 280 feet of chalk at a 
point between Week Farm and Rew Farm, and there must 
therefore be from 60 to 70 feet of Middle Chalk on this hill, 
underneath the gravel. Numerous old pits have been opened in 
the Chalk Marl around Stenbury and Appuldurcombe Downs, and 
a pit is now worked near Ventnor Cemetery, in a more massive 
chalk, apparently the upper part of the Lower Chalk (the Grey 
Chalk). Mr. Norman remarks that a portion of the head and 
jaws of a large fish was dug up in the Cemetery, but unfortunately 
not preserved.* 

The junction of the Chalk Marl and Chlcritic Marl is seen 
on the brow of the cUff 900 yards east of St, Lawrence Shute, and 
in the side of the zig-zag road leading up the cliff above the Royal 
Hotel, Ventnor. It is exposed also in the cutting at Ventnor 
Station, but is more accessible by the road-side, 150 yards east of 
the Station, and in a road-side 300 yards east of St. Boniface 
Well. 

St. Boniface Down forms the highest ground in the Island, 
reaching a height 787 feet above Ordnance Datum. The base of 
the Chalk on the north side of the Down is about 450 feet above 
the sea, and on the south side about 300 feet, the distance across 
being 1,.^20 yards. From these data it may be calculated that 
the southerly dip amounts to 1 in 26|, or a little less than 2°, 
— a result which agrees with that obtained in the tunnel (p. 72). 
From the same data it may be calculated that the thickness 
of chalk and gravel under the highest point of the Down must 
be about 430 to 440 feet. But it will be remembered that 
the united thicknesses of Middle and Lower Chalk at Culver 
Cliff amounted to only 386 feet. Above these there were 26 feet 
of Chalk Eock and flintless chalk, making a total of 412 feet of 
chalk below the lowest band of flints. If to this we add 20 feet 
for the estimated thickness of flint-gravel on St. Boniface Down, 
we obtain a total of 432 feet. It would seem then that, though 
the lowest bed of the Upper Chalk may be present, there is not 
room for any of the Chaik-with-flints, or at most for more than a 
mere film of it beneath the gravel. 



' Geological Guide to the Tsle of Wight, p. 99. 
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No section, however, occurs of the higher beds forming the 
Down, with the exception of a small hole on the east side of 
Shanklin Down, which seems to be in the massive beds of the 
Middle Chalk. On the very steep slope of chalk over Ventnor 
a small spring rises, known as St. Boniface's Well. It was 
remarked by Sir H. Englefield (op. cit. p. 37) that "a spring at 
this height, is a most remarkable circumstance, and the only 
instance of the kind in the whole island. It indicates some 
stratum within the hill differing from the chalk, which certainly 
would let the water sink through its substance here, as it does 
everywhere else." This spring occurs at about the height at 
which it may be calculated that the ]\Ielbourn Hock and 
Belemnitella Marl should occur. 

Division of the Upper Chalk into Zones. 

The inland section of the Chalk-with-flints presents a remarkable 
uniformity in lithological character. The sub-division of this 
great mass by M. Barrois depended therefore principally on the 
evidence of the fossils, which he collected himself. The following 
account of the four zones is an abstract of the description published 
by him in 1875.* The thickness of the various zones are given by 
M. Barrois in round numbers of metres. The conversion of metres 
into feet gives a misleading impression of minuteness of measure- 
ment. The zones are taken in ascending order. 

Zone of Holaster planus. 

For the base of this zone the seam of binck claj', described on 
pp. 87, 88, was chosen by M. Barrois. The zone is seen in the 
Military Road cutting near Freshwater, as a very hard nodular 
chalk about 65 feet thick. The nodules are of a yellowish-white 
and very hard, so that it is difficult to detach some urchins, 
which occur in them. The rock enclosing the nodules is softer, 
and of a greenish-grej' colour ; and numerous layers of homo- 
geneous white chalk with nodules are intercalated. Tabular 
layers of flint are abundant, and the zone is rich in fossils. At 
Watcombe Bay, near Freshwater, where the rocks are continually 
being scoured by the waves, there may be seen in every square 
yard of the cliff all the fossils characteristic of the lower part of 
the white Chalk. 

Zone of Micrastcr cor-testudinarium. 

This zone is exposed in parts of the cliffs scarcely accessible, 
and is rarely quarried inland. It forms the central part of 
the range of Chalk Downs. The thickness is 160 to 170 feet, 
but is difficult to estimate. The zone is exposed in pits at the 
west of Bembridge Down, south-east of Brading Down, in the road 
to the south of the great quarry on Arreton Down, in the road 



'■' Crale de I'lle de Wight, pp. 22-29. 
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from Compton Bay to Freshwater and in the cliffs known as the 
Nodes and the Main Bench. 

Zone of Micrastcr coranc/uinum. 

This zone has furnished but few fossils ; and differences in 
fauna were not therefore relied upon by M. Barrois in making 
this sub-division of 500 to 550 feet of chalk. He correlates it 
with the two divisions established by Mr. Whitaker in the Chalk 
of the Isle of Thanet, namely the Margate Chalk above, and the 
Broadstairs and St. Margaret's Chalk below. In this lower 
division in the Isle of Thanet he has obtained many specimens of 
Micraster coranguinum, and in the upper, a great abundance of 
Belemnitcs verus, ^Miller, Marsupites Milleri, Mant., M. ornatus, 
MUler, which, according to M. Hubert, are characteristic of the 
upper part of the zone of Micraster coranguinum. The upper or 
Margate zone also contains but few flints, while the lower or 
Broadstairs zone contains a great number. These two zones he 
considers to be recognisable in the Isle of Wight. To the JMargate 
zone he attributes the chalk of the great (juarry on Arreton Down, 
and of that to the east of Mersley Down ; while the Broadstairs 
and St. Margaret's type is seen in the small quarry of Bowcombe 
Down. 

Zone of Belemnitella. 

The great quarry to the north of Shalcombe Down shows, in 
the lower part, white chalk with many large black flints, and, 
in the upper part, softer chalk with smoke-grey flints. These 
correspond respectively to the zones known in France as those of 
Belemnitella quadrata and of B. mucronata. There are many 
quarries along the north side of the Downs, all in the zone of 
Belemnitella, but the deepest only reach the horizon of B. quadrata. 
The flints of the zone of B. mucronata are often grey as at 
Shalcombe and the Needles, but sometimes black, as at Alvington 
and Mottistone. In the upper part of the lower zone (that of 
B. quadrata), Magas jjumilus is abundant. 'J'he united thickness 
of these zones of Belemnitella is "260 feet. 

The junction of the Belemnitella zone and the zone of Micraster 
coranguinum may be observed on Arreton Down, but, except in their 
palseontological characters, there is little difference between them. 
They are distinguishable only by the relative abundance of flints 
in the Belemnitella zone, and their almost entire absence in the 
upper part of the Micraster zone. 

M. Barrois alludes also to the road-cutting near Apes Down, 
which extends for some three hundred yards along the junction 
of the Chalk and Plastic Clay. The section has now become some- 
what obscured by talus and vegetation, but the contrast between 
the red clay of the north, and the white chalk of the south side of 
the road, is still sufficiently striking. 
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CHAPTER VIIl. 

EOCENE. 

Inteoduction. 

The Eocene strata of the Isle of Wight may, as a whole, be 
more conveniently studied in the cliffs in Alum Bay* than in any 
other part of the Island. 

In this remarkable section the whole of the strata from the 
Chalk to the Fluvio-marine formation are displayed in unbroken 
succession, and that too in a manner the most favourable for close 
examination, in consequence of their being throvfn into a vertical 
position by the action of the same elevatory force which has caused 
the Chalk to assume its present high incHnation. 

Yv^hen the face of the cliffs has been laid more than usually 
bare, and the colours of the various beds have been heightened by 
heavy rains, the aspect of the bay, always beautiful, is rendered 
still more striking. Every bed is then revealed to the eye from 
the base of the cliff to where it crops out at its summit, and while 
some of the beds attract the attention by their contrast in colour, 
others, like the coals in the Bracklesham series, the conglomerate 
bed dividing that series from the overlying Barton Clay, and the 
bed of white pipeclay in the Lower Bagshot scries which is so 
crowded with vegetable remains, are not only rendered con- 
spicuous by their different colours, but, standing out from the rest 
of the strata, they become useful by enabling the observer more 
readily to perceive from a distance the positions and limits of the 
various formations. 

No drawing without the appliance of colour can do justice to 
the section, and even then no artist is capable of rendering a 
faithful and characteristic representation of it, who does not (like 
the late lamented Edward Forbes) combine with a dexterous use 
of the pencil a thorough knowledge of the geological structure of 
the scene he wishes to delineate. 

Reading Beds. 

The lowest member of the Tertiary Group in the Isleof Wight is 
the Reading Series of Prof Prestwich, formerly called the " Plastic 
Clay " from the occurrence in it of beds used in the manufacture 
of tiles and coarse earthenware. Owing to the strata being nearly 
vertical throughout the Island, this division can only be examined 
at Alum and Whitecliff Bays. Formerly there were pottery 
works at Newport in the red clays, but the pits are now filled up 
and overgrown. The only other inland sections now visible are 
near Brading ; in a railway cutting at Ashey ; and at Downend 
Brickyard, near Arreton. The last has been opened since the 

* So called from the quantities of alum formerly manufactured there. 
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new Survey was complete, and there has been opportunity of 
examining- it. 

In the Isle of Wight the Reading Bcda consist almost entirely 
of mottled clays, in whicli shades of red and purple predominate. 
These rest on a slightly eroded surface of the Chalk, and contain at 
their base small rolled flint pebbles. (See Fig. IG, from a sketch 
by Sir Andrew Kanisay.) 

Fig. 16. 
Junction of the ClwJk and Lower Tertkirij Bech, in Alum Bay. 




The following section was measured, with the assistance of 
Mr. Richard Gi'bbs, in 1852. 



Section of the Readimi Beds in Altim B( 
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Ft. In 
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14 





20 
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84 






Red and white mottled clay, with a ferruginous parting at 

4 feet - 

Ferruginous-brown clayey sand - - - . 

Bright-red and white mottled clay (pipeclay) 
Brown and grey sandy clay (with a bed towards the middle 
of darl5;-red clay .':( feet thick) ; most sandy in the upper 

5 feet ....... 

Tenacious, wet, red and 'syhite mottled clay 

Tenacious blue and brown ferruginous clay 

Brown sand covering an uneven eroded surface of Chalk .3 



As the strata are traced eastward their thickness increases to 
110 feet at Downend, 92 feet at Ashey, 140 feet at Brading, and 
163 feet at Whitecliff Bay. At the last-named locality they 
consist principally of mottled clay, but are so hidden by landslijDS 
and mud-streams that their details cannot at present be noted 
and the total thickness here given is taken from the original 
measurement made in 1852. 

The section in the railway cutting at Brading is now entirely 
overgrown, but a sketch and description, made by Mr. Whitaker 
durino; the construction of the line in 1878, is here given. 



(Fig. 17.) 
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Some caution is needed in estimating the true thickness of the 
Reading Beds in the Isle of Wight ; for it must not be forgotten 
that the strata are nearly vertical and have been subjected to 
violent pressure, varying in direction and amount according to their 
proximity to the sharp monoclinal curve which forms such a con- 
spicuous feature in the geology of the Island. Where the Chalk 
is thrust northward, beyond the ordinary line of the Downs, the 
compression of these lower Tertiary strata is also greatly exagge- 
rated, but where the Downs recede slightly to the southward the 
thickness o£ the Reading Beds increases considerably. Allowing 
for this compression, and taking into account the measurements 
obtained on the mainland, it seems probable that the thickness 
we might expect to find in wells sunk beyond the limits of the 
most violent disturbance would be from 100 to 120 feet. 

Tiie only fossils this series has yet yielded in the Isle of Wight 
are fragments of plants ; and though the beds are probably in the 
main of freshwater origin, there is little direct evidence in the 
district. On the mainland the principal fossils found in Reading 
Beds of this type consist of leaves of plants and other vegetable 
remains, showina;, accordino; to Sir J. Hooker and Mr. J. Starkie 
Gardner, a temperate climate. In similar beds at Lancing, 
however, the mottled clays are not entirely freshwater, for 
they contain a line of ironstone nodules with casts of marine 
shells. 



London Clay 

Like the Reading Beds, the London Clay forms a narrow belt 
extending across the Island, between the west and the east coast, 
from Alum Bay to Whitecliff. In consequence of the highly 
inclined position of the strata between these points, the width of 
the out-crop of the London Clay, or the space occupied by it at 
the surface, is frequently very little more than the actual thickness 
of the formation. The only places where it can be thoroughly 
examined are on the coast. 

The junction of the Reading Beds and the London Clay is 
sharp and well defined. lu Alum and Whitecliff Bays the highest 
part of the older deposit consists of red mottled clays, while the 
base of the newer one is ferruginous or blue sandy clay. ^ At both 
localities the division between the two formations is indicated by 
a band of flint pebbles, sometimes mixed with pebbles of the 
underlying red clay, representing the Basement Bed of Professor 
Prestwich. In Alum Bay, however, this seam of pebbles is not 
perfectly continuous. Inland, the Basement Bed is better repre- 
sented by an impersistent bed of fine sand, seen in the road 
cuttings between Calbourne and Swainstone, and dug near Ashey 
Chalk Pit and close to Ryde Waterworks. This sand appears 
nowhere to exceed 10 or 12 feet in thickness. There is nothing 
especially characteristic in the fauna of these basement beds m the 
Isle of Wight, all the species being also found in higher zones. 

E 56786. ^ 



98 



QEOLOOi Oi' THE ISLE OF WIGHT. 



Junction of London. Clay and Reading Beds at Alinn Bay. 

(Observed liy Mr. Whitaker in 1865.) 

'Grey and brown sandy clay, with here and there a 
small flint-pebble : — passing down into the next bed. 
f Grey and brown loam or clayey sand 
I partly with clay-lines and green grains, 
London Clay <(' „ ^ | shells, and hard masses (sometimes 

rT^" "^ concretionary clayey limestone and 
ironstone 6 inches thick) 4 or Ah feet. 
Coarse pea-iron-ore 3 inches to a foot 
or more. 
Realiing Beds. ^Gi-ey and crimson plastic clay. 



Fossils from the Basement-hed of the London Clay in the Isle of 

Wii/ht. 



W= „ 



first noted by Prestwich. 



Whitaker. 



Alum Bay. \ Whitecliff Bay. 



Lamna, teeth 



Aporrhais Sowerbyi, Mant. 
*CalyptTaea ? 
*Fusus 

Natica labellata, Lam. 
•PV'urotoiua - 

Pyrula tricostata, Desk. 

Hostellaria ( ? = Aporrhais Sowerbyi) 
'Solarium - - - 



•Area - 

(jardium plumsteadiense. Sow. 

Corbula 
*Cyprina Morrisii, Sow. 

Cytherea obliqua, Desk. 
* „ orbicularis, Ei/w. 
*Glycimeris ? 
*Nucula 

Oetrea 



Peotunoulus hrevirostris, Sow. 



Ditrupa plana. Sow. 
Wood, &o. 
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* Here recorded for the flrst time (from tlic Isle of Wight). 

The following section was measured in July 1888 with the assis- 
tance of Mr. Henry Keeping. It continues the upward succession 
given at p. 95. 
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Section aj' the Londuit CUii/ in Alum Bay. 

Fket. 
Dark blue loamy clay, with ironstone nodules. Becomes 

sandy in the up]ier part - - - - - 4() 

Laminated dark grey loam - - - - - 13 

Loam, passing upward into fine sand - - - - 2.3 

Blue clay, becominp; more loamy above - - - 17 

Line of large septaria full of Cunhta Broiifftiia/ii (a conspicuous 

bed) 
Dark blue clay ------ 62 

Loam with scattered small flint pebbles. Panopcea intermedia, 

Tellina, Cassidaria, Fusiis, Turritella imbricataria, Natica 

labellata ..-.--. 2 

Brown and bluish clay, with lines of septaria - - - 3.5 

Septaria full of Pinna ajjinis (a conspicuous bed) 
Brown and bluish clay, sandy in places, with lines of septaria 20 
Basement Bed — Sandy glauconitic loam witli a little pyrites, 

Ditrupu at the base - - - - - 1.5 

Total - - - 233 



Othi 



leasurements made the total 200 feet and 220 feet. 



Here again it must be observed that no reliance can be placed on 
the minute accuracy of the measurements, for the top of the cliff will 
cjive a different resvdt from its base. If the mouoclinal curve of 
the Isle of Wight be carefully plotted and measured, it will be seen 
that the upper and under surface of any bed affected by the 
disturbance cannot always be parallel, but that tiie thickness will 
vary according to the part of the cm-vc at which it is taken^ and 
also according to the hardness or softness of the beds affected. 

At Whitecliflf Bay the basement pebbledDed, two inches in thick- 
ness, is overlain by eighteen inches of butf-coloured sands, above 
which there lies a bed of hard sandstone, abounding in Bitrupa 
plana, that appears on the shore and may be seen stretching 
out to sea, for a considerable distance, at low water. About 
thirty-five feet above the basement bed tliere occurs a zone of 

Panapceii intermedia (Fig. 19), and 
Plioladamija margaritacea (Fig. 18), 
with their valves closed ; at fifty feet 
another band of Ditrupa plana (Fig. 
20) comes in, and at about eighty feet 
there is a well-marked band of Cardita. 
The remainder of the section in 
Whiteclitf Bay consists, in ascending 
order, of lignite in dark-grey clayey 
sand, aluminiius and ^\cathering to 
a brown colour; ferruginous-brown 
sands ; chney sand or samly clay 
as before, Init darker, liaider, and 
moi'c; clayey than the beds below, 
and containing Fanapmi intermcdui, 



Fig. 18. 
Plwladomyu margaritacea, 
Sow. 




100 



geology of the isle of wight. 

Fig. 20. 

Ditrujuj, plana, Sow. 



Fig. 19. 
Panopaa intermedia. Sow. 
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with their valves joined, lying in the positions they occupied when 
.alive. Succeeding these, are similar beds with sandy alternations 
and lamin;e, and a layer of large septaria. Pinna afinis (Fig. 21) 
is found in the septaria.* the total thickness of the London 
Clay amounts to about 320 feet. A bed of tlmt-pebbles is found 
at 25.5 feet above the base. 

Fig. 21. 
Pinna ajfinia. Sow. 




No inland sections of the London Clay are now visible in the 
Island, unless the cutting at Ashcy is partly in this division. 
Probably, however, the clays there exposeil belong almost entirely 
to the Bracklesham Beds, nearly the whole of the London Clay 
being cut out by a strike fault. 

The fossils of the London Clay (xee Appendix) have not yet 
been fully collected in this district ; but as far as they go they 
indicate a subtropical climate, as in the London Basin. The 
occurrence of occasional scattered lines of flint-pebbles in the 
clay is noteworthy. This and the more sandy nature of the strata 
seem to point to a gradual shoaling of the sea towards the south, 
at the time when tlie London Clay was in course of being 
deposited. 



* See lUsii Ciileb Evans, On the Geology of the neighbourhood of Povteuiouth and 
Eyde. Proc. Gr.ol Assoc, vol. II. \i. 70. (1871.) 
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Lower Bagshot Beds. 

In 181-7 Professor 1*1 ostwich* pointed out that the series of 
sands and clays between the London Clay and the Oligocene 
Beds in the Isle of Wioht is the equivalent of the Bagshot Beds 
on the mainland. Ho also showed that in the Isle of Wight there 
is a similar three-fold division— into Lower Bagshot, without 
fossils ; iVIiddle Bagshot, with marine fossils like those found at 
Bracklesharn ; and Barton Clay and Sands, the last two perhaps 
being equivalent to the Upper Bagshot of the London Basin, 
perhaps in part (the Barton Clay) dying out northward, or passing 
into the middle division. 

Subsequent research — especially the observations of the Kev. 
Osmond Fisher^ — has added largely to our knowledge of these 
strata and their fauna ; but there is still considerable doubt as to 
the exact limits of the divisions, which in fact pass almost 
imperceptibly into each other. Recent observations have also 
indicated that the Upper Bagshot Beds in the London Basin are 
probably the equivalent of the lower part of the Barton Clay in 
the Hampshire area ; and that the glass-sands (the so-called Upper 
Bagshot Series of the Isle of Wight) belong to a higher zone, 
apparently unrepresented north of Hampshire. 

Owing to the Bagshot Beds being nearly everywhere vertical, 
it has been found impracticable to trace their subdivisions on the 
map, especially in the absence of fossils. The whole series has 
therefore been grouped together, represented by one colour, and 
indicated on the map by the letters i 4 to i 7. In this Memoir 
the term •' Bagshot ' is only applied to the plant-bearing pipe- 
clays and sands formerly called ' Lower Bagshot.' 

These Lower Bagshot Beds are highly developed in the Isle of 
Wight, attaining a thickness of 660 feet in Alum Bay. But it 
may be well at once to point out that part of this great thickness 
of sparingly fossiliferous beds may be the equivalent of the lower 
part of the marine Bracklesharn Beds, which appear to thicken so 
greatly towards Whitecliff Bay. 



Lower Bagshot Beds in Alum Bay. 



Ft. In. 




Very thinly laminated pale yellow sand - - - 10 

White crimson, and rose-coloured variegated sand passmg 

into pale brownish-yellow sand - - - - 50 

Thinly laminated light grey pipeclay - " . " 1 ^ 

Pale yellow sand and white laminated clay, with crimson | 

Details of the upper part of this subdivision :— Ft. In. 

Yellow sand - ■ - - 14 6 I jq^ q 

Pipeclay parting - - - 'i,~/. 

White sand - - - - " „ 

YeUow sand - - - - 12 

White and crimson sand - - - 



* Quart. Journ. Geol. Soc, vol. iii. p. 386. 
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Ft. 

27 






27 



y 99 



90 



60 



2 



40 



Ft. In. 

Thinly laminated cla)', chocolate-coloured in the upper part 
Details : — " 

Clay - - - - 

Lignite (rery bituminous) 
Clay, with a band of lij^nite 5 or (J feet from the 

base - - - 44 

Thinly laminated yellow sandstone, with much 
carbonaceous matter - 4 inches to 

Clay ; white, hard and marly - - - 

Tawny, variegated, pink and white sands, with brown! 
laminae : white sand predominates. - - - I 

(Iron bands 1 inch thick occur at 52 feet and 79 feet from j 
the bottom) - ... -J 

Pale grey and yellowish-brown sands, with thin laminae of a"] 
darker grey clay, containing pyrites and carbonaceous | 

matter - " . ' 'i> 

(Some of the lamina, when newly broken, are of a greenish | 
colour. These beds are darker and most laminated in the I 
lower part, and are most sandy towards the upper part) -J 
Light grey sandy clay, with vegetable matter lying across 

the bedding - ... 

Fawn coloured and whitish sands, slightly variegated with 
red : the upper 10 feet slightly laminated. 

Details : — Ft. In. 

Slightly laminated white sand 9 5 

Irony band - - - - 1 J> 

White, pink and yellow laminated sand, with 
veins of white pipeclay and bright red 
laminaB of iron - - . • 7 ^ 

Fine light yellow sand - - - 23 J 

Pipeclay (full of leaves) between yellowish. white and varie- 
gated laminated clays. The lower 2 inches are composed 
of sandy white pipeclay, with laminas of yellow and 
crimson sand, becoming thicker towards the upper part of 
the cliff - - - - 

Bright yellow sand, with thin lam.in^ of blue clay 
Iron band 
G-rey and yellow sands. 

Details : — Ft. 

Yellow and grey sands - - - 15 

Grey laminated sands and clays; mostly sands lt> 

Do. nearly all )> 45 

clay : very carbonaceous - - 11 

Grey laminated sands and clay ; clay predomi- 
nating - - - - - 3 (i 
Iron sandstone l)and and tawny ironsand with ferru- 
ginous veins and strings, and pebbles of quartz - 6 to 3 
Grey sands, &c. 
Details: — 

Pale yellow and bluish white sand, darker in 

the up[jer part and with a few laminro of clay 16 
Blue clay with thin (i inch) sandy lamina; ; 

carbonaceous matter - - -7 

Grey and yellow sands, with thin laminae of 
blue clay; much pyrites and carbonaceous 
matter - - - 61 

(N.B. — These beds have a slightly reversed dip towards the 
top of the cliff.) 

Bright yellow and white 'sands, more laminated and clayey 
than the bed above, and containing much carbonaceous 
matter. The lower 5 feet sand ... o--j 

Iron sandstone - . - 3 

Parting of pale clay of variable thickness - - - 
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13 
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Ft In 
Very thinly laminated white and yellow sand - 1 K) 

White sand and blue clay, becoming more clayey towards 

the lower part. 5 q 

[On London Clay.J 

6(i2 fi 



At the eastern end of the iBlnnd the Bao^shot Beds present a 
different aspect. The mass of white pipeclay has there disappeared, 
and tlie beds have either thinneil from 600 feet to about 100 feet' 
or the upper portion has become somewhat marine and is inseparable 
from the Brackleshani Beds. 

The junction between the London Clay and the Bagshot Beds 
is clearly shown in Whitecliff Bay, the former being represented 
there by ferruginous brown clny, and the latter by pale grey sands 
weathering nearly white and containing occasional thin lamina of 
pipeclay. Thirty-seven feet of these sands, clays, and pipeclays 
intervene between the upper part of the London Clay, and a band 
of sandstone that runs out to sea iit the base of the yellow 
micaceous sands which constitute the great(T proportion of the 
Lower Bagshot series there. Above them there is an 18-inch band 
of flint pebbles, taken by Mr. Fisher as the base of the Bracklesham 
Series, for in the clay immediately nbove marine shells occur. 

The inland sections are of little interest, none of them beino- 
fossiliferous or showing satisfactorily their relation to the over or 
underlying deposits. Commencing at the west end of the Island, 
we find the sands well exposed in pits around Freshwater, especially 
in one close to Easton, and another on the opposite side of the 
marsh near some new houses. At the latter there are seams of 
pipeclay. The road cutting south of Farringford House also 
shows a good section of ferruginous sand. 

Continuing eastward, we learn that pipeclay was formerly dug 
in a piece of rough ground half a mile east-south-east of East 
Afton. Due north of this old pit sandy white clay is again seen 
in the deep channel cut by a small stream north of the high road. 
This is probably a higher seam — perhaps in the Bracklesham or 
Barton Series. 

About a quarter of a mile east of Chessel a pit has been dug in 
sand with the bedding vertical. Between this pit and the London 
Clay a number of flint pebbles are ploughed up in the field, but it 
is not at all clear from what bed they are derived, though they seem 
to occur low down in the Bagshot Series, possibly at its base. 

Continuing along the high road, we come to a deep cutting in 
sand with seams of pipe clay between the two entrance lodges 
belonging to Westover. Similar beds occur in the road to 
Shalfleet, about a quarter of a mile north of Cal bourne. Higher 
beds are exposed in a small pit half a mile north-east of Calbourne, 
where sand with a dip of 40° is overlain by a bed of pebbles, and 
that again by clay. Probably this pebbly bed marks the base 
of the Bracklesham Beds. A few chains furtiier north there are 
a number of old sand pits close to Five Houses, These were 
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probably opened in the glass sands of the Barton Series, but no 
section can now be seen. 

From this point eastwiird no secrions occur till Newport is 
reached. Here the brick-yard near St. John's Church shuws at its 
southern end sand, with the bedding vertical. Wells in Elm Grove 
reach the same bed and a house at the corner of Elm Grove and 
the main road, is built on the site of an old sand pit. 

From Newport to Downend nothing is seen of the strata, the 
slope being much masked by a wash of clay and flints from the 
higher ground to the south. At Downend, however, the beds 
were well seen in a small pit in Saltmoor Copse, where clay 
rests on a bed of pebbles overlying fine buff and red sand, the 
whole dipping north-north-east at 80°. The pebble bed, which 
perhaps forms the base of the Bracklesham Beds, is apparently 
only 150 feet above the London Clay. The Bagahot Beds must 
therefore have rapidly thinned out eastward, or else the beds of 
pebbles come in on different horizons in different parts of the 
Island. As the position of this pit necessitated the cartnge 
upiiill over a bad road of the sand needed in the brick-yard, it was 
pointed out by one of the writers that the same bed would be 
found close to the kilns, underlying the brick-earth. The pro- 
prietor has consequently opened a new sand pit since the survey 
was made, and probably the section above described will now be 
overgrovni. 

At Brading Station the sands are again seen, and they re-appcar 
in the bluffs on the eastern side of the Yar, but without any clear 
section. A few chains further east, close to Longlands, a pit 
shows a dip of 95° — i.e. reversed 5° — to the north-cast. 

Very little is yet known of the fossils of the Lower Bagshot 
Beds in the Isle of Wight, excejrt the plants, for it is doubtfLd 
whether any other organic remains besides elytra of beetles have 
been found in this series. 



On THE Flora of Alum Bay. By Me. J. Staekie 

Gaednee, F.L.S., F.G.S. 
The plant remains were found in a pocket or lenticular 
thickening of a seam of fine white pipe-clay in the midst of the 
Lower Bagshot Sands. They consist principally of most delicate 
impressions of leaves, rarely presenting traces of colour, and givino- 
little indication of their texture when living. They he with the 
planes of bedding and are rarely twisted or rolled. The leaflets 
of compound leaves, of which there are many, are almost always 
detached, though a few specimens exist in which they still adhere 
to the axis. With the leaves are twigs of a conifer, shreds of 
fan-palm and reed, small leguminous pods, drupes and other bodies 
too decomposed for identification, and very rarely, a flower like 
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Parana or Kydia, and the detached elytron of a l)eetle. All bear 
the appearance of long immersion and tranquil deposition, and the 
sediment is so fine that the disturbance in it caused by the forma- 
tion and passage of gas bubbles is distinctly visible. Every trace 
of carbon has been chemically removed. 

This pocket must have been of considerable size, for it was 
known to Mantell as far back as 1844, and it continued to yield 
specimens of leaves abundantly down to about 1883, when they 
became rare, while at present scarcely any vestige of leaf-bearing 
pipe-clay can be found. 

The number of species obtained from this pocket has been 
variously estimated. The first critical examination of the flora was 
by De la Harpe in 1856, when out of 48 species seen, 43 were 
pronouEced determinable and named specifically. Of these 21 of 
the most important were figured in the former edition of this work. 
Heer added a species in 1859.* Ettingshausen in 1879 spent 
a winter in studying collections from Alum Bay, and announcedf 
that the flora comprised 274 species divided among 116 genera 
and 63 families. Like Heer, he found considerable afiinity 
between these and the flora of Sheppey, and further called atten- 
tion to the community of more than 50 species with the floras of 
Sotzka and Haring. W^e are not able to reconcile this estimated 
richness with our knowledge of the flora, and surmise that 
fossil plants from other localities must have been inadvertently 
included. 

The flora appears indeed, very restricted as to species, as we 
mio-ht reasonably anticipate, since we are limited to the leaves 
which drifted waterlogged into a single pool. The most con- 
spicuous and typical of these are unquestionably the Ficus Bmver- 
bankii, De la H., Aralia prim/f/cnia, Heer, Dryaiifira acutiloha, 
Sternb., D. Bunhuryi, De la H., Cassia Ungcri, Heer, and the fruits 
of Ccesalpinia. It is not certain that these determinations are 
generically accurate, and indeed one of the latest specimens dis- 
covered proved conclusively that the Dryandra acutiloha is 
actually a, Comptonia ; but they are all well-defined species, and 
as such form exact bases for comparison. These, with a number 
of less common but scarcely less conspicuous forms, unite to give 
the flora of which they are the chief elements, a very special and 
singularly early impress, so much so that Prof. Newberry would 
regard them as Cretaceous, if their horizon were not stratigraphi- 
cally defined. The floras which it chiefly resembles are, firstly, 
that of Monte Bolca, as already noticed by Heer, and secondly, 
in a far higher degree, the flora of the Gres du Soissonnais, which 
thouo-h resting on the lignites of Woolwich age in the Paris Basin, 
are really unconformable and doubtless contemporary with our 
Lower Bagshot, 

The chief cause of the highly distinctive and interesting 
character of the Alum Bay flora, lies in the fact that it is the 

* Flora Tertiaria Helvetias, vol. iii., fol. Wiiilcrtliur. (p. 3]o, Drcpaiwcarpus 
Dncampit, Mass.) 

t Proc. Royal Soc, vol. xxx. p. 228. 1880. 
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most tropical of ;iny that lia? so far been stiulied in tlic iiortlicm 
hemisphere. FoUowinn- so immediately the flora, of She])pey, 
with its wealth of Pahn fruits, some flenotiiig the largest species, 
it presents us prohably with an insight into the dicotyledonous 
vegetation which accompanied them. Sifted a^s they have been 
by the agency of water, only those leaves and bodies endowed with 
certain powers of flotation were able to drift to that point ; the 
heavy palm leaves and fern fronds, and the large leguminous pods 
which give the Lower Bagshot flora its tropical aspect, have 
been eliminated. These were left in higher reaches of the stream, 
and we meet with them at Studland, v.diere large quantities of Fern 
and Palm are massed together, and at Creech Barrow near Corle, 
where the most magniflcient opportunities for collecting fossil 
plants have passed away, never perhaps to i-ecur.* 

The Reading flora has an exceedingly temperate facies, and 
thus presents to us a relatively recent aspect. The Woolwich 
flora is less temperate, for Palmettos appear in it. The Lower 
Bagshot flora is like th;\t of the London Clay, decidedly the most 
tropical. The Middle Bagshot flora begins to lose its tropical 
elements, and these appear to drop out very gradually and witliout 
any sudden changes, down to the close of the Hamstead period, 
when all traces of Eocene plants disappear from this country. 
Allowance must be made for the fict that local accumulations 
will of course present very different appearances and plant 
remains derived from a sheltered and swampy station will appear 
luxuriantly sub-tropical, which are not so, and conversely, leaves 
blown from an arid spot may seem to indicate a harsher climate 
than actually prevailed. 

The break betv/een the London Clay flora and those which 
preceded it, is very great, and obviously due to a consider- 
able increase .of temperature. The connection between thai of 
Sheppey and of Alum Bay, though probably a good deal over- 
estimated, is likewise due, it appears, to the high temperature 
having Ijeen maintained, bringing in a vegetation that had not 
been able to exist so far north since the close of the Cretaceous 
period ; whence the Cretaceous aspect that has struck so many 
observers. The break, which is very great indeed, between the 
floras of Alum Bay and Bournemouth, deposited as they must 
have been under very similar conditions, is far less easy to 
explain. It is not one altogether of temperature, because there 
are still many large palms in the latter, as Iriartcea, Fhanix, 
Galamiis, Nipa, with decidedly sub-tropical ferns. Some break 
or change must have driven the then indigenous flora almost 
completely away and brought in the new set of plants which 

* There are still fragments, some of them two feet in diameter, of enormous leaves 
of fan palms, which might easily have been extracted entire, and parts of huge pods 
of Cassia and Acacia, prcser\eil in the Dorchester and Jermyn Street Museums and 
ill private collections ; hut for upwards of 20 years no leaf deposits of Lower 
Ba^rshijt age have been found. The beds at Creech are much folded and leaf beds 
of Middle Bagshot ap;e are preserved in the folds, frmu one of which the large series 
in the Oxford .Museum must have been obtained, and from others I have more than 
once myself been able to collect. — .T. S. G. 
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mjiintained fnemselves and spread over central Europe, only 
dying out or giving way in kte Miocene times. 'J'jiis is wliv the 
Flora of Alum Bay is of such iiumensc interest and importance, 
why its composition is so different from other Eocene floras, and 
wliy it is confined to a single horizon. Misled bv its striking 
facies, together with that of the fJorn of Monte Bolca, which 
resembles it, and hcina; unacquuinteil with any other type of 
Eocene florn, Heer set it up as a sort of test flora, dcterminino' 
according to the degree in uhich other floras resembled it, whether 
they should be classed as Eocene or not. Thus the floras of Mull 
and Bovey were discarded from the Eocene, as those of Readin'j- 
and Bournemouth would have been had they been adequately 
known at the time. For the same reason the representatives of 
the BcumeuiMiith flora on the Continent, became his type of a 
Lower Miocene (now Oligocene) flora. 

In the present state of our knowledge no real analysis of the 
Alum Bay flora is possible. It is remarkable for the absence of 
any well authenticated ferns, except the pinnse of a still some- 
what doubtful Marattia. Anosmia subcretacea, Sap., has been 
recorded only as Asplenium Martinsi by Heer. As it is common 
in the Reading Beds and again in the Bournemouth Beds and could 
evidently support a high temperature, its occurrence would not be 
extraordinary in the Lower Bagshot Beds, but requires confirma- 
tion. Chrysodium lanzcBiinum, Visiani, which aliounds in the corre- 
sponding pipe-clays of Studland, has also been recorded, probably 
erroneously, from Alum Bay. Of Gymnos|ierms the Ciipressites 
elegans of our former edition has been transferred to the genus 
Podocarpits. Two specimens have revealed traces of fruit, but of 
too indistinct a character to be very reliable. The foliage greatly 
resembles that of Glyptostrobus which occurs plentifully in the 
Reading Beds beneath and the Bournemouth Beds above. There 
appear to be no other ConiferEe in the flora,. Of Monocotyledons 
none whatever are determinable unless it be a very doubtful and 
unique orbicular leaf something like a Smihix. Palms are repre- 
sented by a few macerated fragments that may have come from 
the fringe of a leaf such as Sabal, and Reeds by almost equally 
unsatisfactory fiagmeuts of sword-shaped leaves. The Dicoty- 
ledons are probably between 40 and 50 in number, of which 
almost all the most characteristic are absolutely confined to the 
Lower Bagshot horizon in this country. A dwarf leaf of a 
similar Aralia was once found in the highest Woolwich beds at 
Lewisham, and twice the Dryandra {Com-ptonia) aciitilohn has 
been found in a small patch of pipe-clay low down in the Bourne- 
mouth beds, on the last occa.sion in the presence of that dis- 
tinguished palieobotanist M. de Siiporta. Some of the most 
ordinary types of leaves look as if they may be common to other 
formations, but no importance attaches to them, and wiih the ex- 
ceptions just alluded to no strikingly well-marked leaf of either 
the Woolwich, Reading, or Bournemouth series is known to be 
common to the Alum Bay flora. The wealth, greater than is 
supposed, of leguminous plants is one of its chief characteristics, 
and next in order, are the large leaves ascribed to Flrus. The 
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abimdarice of the single apecies of Aralia and of a larger Acer 
furnish a higher proportion of palmate leaves than we are 
accustomed to in later Eocene strata. There are the usual simple 
laurel and willow-looking leaves, most of which afford no 
characters on which we can ever base any valid determinations. 
The question as to whether there are any true Proteaceas in the 
flora is still in suspense. There are several forms of leaves in this 
remarkable family which are quite unmistakable, but none oi' these 
have been found fossil in Europe. Nor have any unmistakably 
proteaceous fruits yet been discovered, even among the tens of 
thousands that have been collected at Sheppey, where they most 
certainly must have been met with, for the supposed Pitrophiloides 
is proved to be an Alder.* The Australian elements in the 
Tertiary at one time thought to be so preponderant, grow more 
and more doubtful when critically examined, and it appears that 
it is rather to Central America on the one hand, and the Malayan 
Archipelago on the other, that we must look for species nearly 
related to those of our Alum Bay and Bournemouth floras. That 
there are some Australasian species cannot be questioned in 
presence of the Bournemouth Araurarid, and the Hordwell 
Athnitdxis, but these Gymnosperms may well be of immense 
antiquity and once perhaps universal, so that their occurrence here 
or in Australia is of little importance. The study of Dicotyledons 
would alone show whether any part of the existing Australian 
flora had ever migrated across Europe or America, as the existing 
Japanese flora has most certainly done, and that study, too long 
postponed, will, it is to be hoped, shortly be continued in the pages 
of the Palfeontographical Society. 



Provisional List of the Flora of the Pipe-clay of Alum 
Bat (revised by J. Starkie Gardner). 

Apeiobopsis Symondsii, De hi Harpe. Ficus Bowerbankii, De la Harpe. 

Aralia primigenia, De la Hnrpe. Forbesii, De la Harpe. 

CiEsalpinia semula, Heer. Granadilla, Massn!. 

Bowerbankii, De la Harpe. Morrissii, De la Harpe. 

brevis, De la Harpe. Grevillea La Harpii, Heer, MS. 

mollis, De la Harpe. Juglans Shai'pei, De la Harpe. 

Salteri, De la Harpe. Laurus Forbesii, Uncjer. 

■ phaseolites, Unger. Jovis, linger. 



■ tJngeri, Heer. primigenia, JJncjer. 

Ceropetalum myricinum, De la Harpe. Salteri, De la Harpe. 

Chrysodium lanzjeannm, Visiani. Marattia Hookeri, FAt. ^ Gardner. 

Cluytia aglaifefolia, H cx.s-. i)- iVeb. Podooarpus elegans, De la Harpe. 

Comptonia acutiloba, Broiuj. eocenica, Unger. 

Cornus, sp. Quercus eooenioa, De la Harpe. 

Cupania, sp. lonchitis, Unger. 

Dalbergia Salteri, De la Harpe. Ehamnus densinervis, Heer. 

Daphnogene anglioa, Heer. 3 gp. 

veronenais, Massal. Sapindus, 2 sp. 

Diospyrus, sp. Smilax, 2 sp. n. 

Drepanocarpus Dacampii, ^lassnl. Zizyphus integrifolius, Heer. 

Dryandra Bunburyii, De In Hnrpf. vestustiis Heer. 

Elseodendron Heerii, De la Harpe. 



* .1. S. Gardner, On Ahins Bichardsoni , .Tnuriu Lin-n. Soc, vnl. xx. p. 417. 



109 



CHAPTER IX. 
EOCENE — continued. 

Bracklesham and Barton Beds 

Above the Lower Bagshot Beds a variable series of sands 
and clays with lignite attains a thickness of about 700 feet. 
There is no clear line of division between this scries and the 
underlying leaf-bearing beds, but the separation is often made 
at the point where a pebble bed occurs, or at the lowest point 
where marine fossils have been found. It should be remembered, 
however, that there is no evidence of any real break, and that 
the change is so gradual that it is very doubtful whether we have 
really taken the boundary even approximately at the same horizon 
at opposite ends of the Island. The difficulty of following the 
beds inland makes it impossible to connect the sections by tracing 
the boundaries on the Map. 

The beds now to be described are often known as the Middle 
and Upper Bagshot series, but recent observations have shown 
that the Upper Bagshot Beds of the London Basin are probably 
the equivalent of the Barton Clay {i.e. of the so-called Middle 
Bagshot of the Hampshire Basin). It has therefore been thought 
safer to drop these names and simply to call the groups — for the 
present at any rate, and having regard only to the Isle of Wight- — • 
Headon Hill Sands, Barton Clay, and Bracklesham Beds. 

Bracklesham Beds. 

In 1847, Prof. Prestwich showed that the marine bands over- 
lying the unfossiliferous Lower Bagshot Beds of WhitecHff Bay 
were probably equivalent to the fossiliferous Bracklesham Beds so 
well seen near Selsey.* Subsequently the Rev. Osmond Fisher 
worked out the palxontology of the beds in greater detail, and 
the following account of the sections at the two extremities of the 
Isle of Wight is mainly taken from his paper.f 

The Bracklesham Beds are represented in Alum Bay by clays 
and marls in the lower part, by white, yellow, and crimson sands 
in the middle portion, and by dark sandy clays with numerous 
impressions of fossils in the upper part. The latter alone have 
been attributed to the Bracklesham Beds in Mr. Fisher's 
Memoir. The lower beds are remarkable for the quantity of 
vegetable matter contained in them, not, however, in the shape 
of leaves, as is the case in some of the Lower Bagshot Beds, but 
in the form of coal (lignite), constituting solid beds from fifteen 
inches to two feet three inches thick. Four of these beds, when 

* Quart. Journ. Geol. Soc, vol. iii. p. 385. (1847.) 
t Ibid., vol. xviii. p. 65. (1862.) 
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fully displayed, are conspicuous objects in the cliff, where they 
project out of the softer strata, and on the shore, owing to their 
black and coal-like appearance. 

At the time of our survey these beds of coal were more than 
usually well displayed in consequence of the prevalence of long 
continued wet weather having worn away the soft intervening 
strata in which tliey are imbedded. On examining them during 
a briet visit made to the Island, in company with Sir A. Ramsay, 
during the autumn of 1860, it appeared evident that the beds in 
question occur in the manner of ordinary coal. Like true coal, 
each bed was based upon a stratum of clay, containing, apparently, 
the rootlets of plants, as in the underclay of the Coal Measures. 
The underclayg, which occur beneath beds of coal of Carboniferous 
date, are thought to have been soil that supported the vegetation 
which, by certain cliemical changes, became subsequently converted 
into coal : it is reasonable, tlierefore to infer from the presence of 
similar underclays beneath the coal in the Bracklesham Beds at 
Alum Bay, that the plants out of vi^hich that coal was formed grew 
on the spot, and were not drifted from elsewhere, as was the case 
with the vegetable remains in the pipe-clay beds of the Lower 
Bagshot Series. 

A similar underclay was visible in Whitechfi Bay in December 
18S6, but, owing to the coal having been worked a few years 
before as far as it could be conveniently reached, the seam itself 
could not be examined or measured, though a sketch of the 
roots was made. 

On comparing the section of the Bracklesham Beds in ^\^hite- 
clifl: Bay with the corresponding section in Alum Bay, it will be 
seen that the beds are mucii better developed in the former 
locality than in the latter. It is, tlierefore, at the eastern ex- 
tremity of the Island that these deposits may be studied to the 
most advantage. Indeed, this is the only locality in the country 
where the entire series can be seen exposed to view. The follow- 
ing section is taken from Mr. Fislier's paper.* 

Section of the BracUesham Beih at TVIdtecliff Bay. 

No. I. is the lowest of the series occumng towards the south end of the 
Bay, and No. XIX. the highest of the series further to the north. The 
letters ah c, &c., denote the more important fossil-beds. 



No'^. in 
Fisher's 

Section. 



Nos. in 

Prcst- 

wich's 

Section.t 



Feet. 



XIX. ' (17) 



a Greenish and blue clays ... 

At 2-1 feet from the top is a band of small shells im- 
perfectly exhibited. 
Ostrea flabellula. Cardita, a small species like 

Mytilus, a smal) species. C. ohlnnga. 



\<f2 



'- (jiuirl. Jnurn. Geol. Soc, vol. xviii. p. 67. (1862.") 
t IbiiL, vol. ii. p. 22.3. (1846.) 
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Ill 




XVIII. 
XVII 



(16) 



XVI. 



(15) 



Dark-blue clay, weathering brown 

b Nummulites variolarius in blue clay. The clay is 
crowded \\ith Nummulites, which are often black 



Turbinolia sulcata. 
Nummulites variolarius. 
Uuinquelocuhna Haue- 

rina. 
.\lveolina sabulosa. 
Rotalia obscura. 
Fusus longsBvus. 

pyrus. 

Mitra parva. 

var. 

labratula. 

Turritella sulcifera. 
Dentalium politum. 

striatum ?. 

Rissoa cochlearella. 



Pecten corneus. 
Cassidaria nodosa. 
Pleurotoma inflexa. 

plebeia. 

soalarata. 

Fisheri. 

Voluta nodosa. 
Cardium parile ?. 
Lucina?. 

Cardita planicosta. 
Crassatella (the species found 

also at Brook). 
Corbula pisum. 
cuspidata. 



XV. 


(14) 


XIV. 




XIII. 




XII. 


— 


XI. 




X. 


— 



Light-coloured sand, with two beds of sand-rock. Tel- 
Una and small Univalves in the bottom of the 
lower rock - - 

Natica. Tellina donacialis. T. plagia. 

(This stratum forms a good horizon of reference 
being distinct in character and noticeable.) 

Sandy clay, passing into lead-coloured compact clay 
Echinoderm in sand. Ancillaria canalifera in clay. 

I Dark sandy clay, with grains of black sand, full of 
Corbula pisum in the upper part, and with numerous 
shells below ; passes into dark clayey sand with 
Pecten corneus - . . - 



Nummulites variolarius 

(common). 
Rostellaria subluoida. 
Mure-x asper. 
Fusus pyrus. 
Strepsidura turgida. 
Cassidaria nodosa. 
Pleurotoma plebeia. 
Voluta nodosa. 

Selseiensis. 

Cerithium tritropis, 

Edw. MS. 
Calyptrcca trochifor- 

mis 
Beds not exposed ; apparently clays 
Streaked, whitish-yellow, and foxy sands 
e Sandy clays, weathering grey and yellow. There is a 

layer of casts of shells where it passes into the ne.xt 

bed, Sanyuinolaria Hollowaysii being extremely 

abundant . - - - 

Turritella sulcifera. Cytherea lucida. 

Pecten corneus. Sanguinolaria Hollowaysii. 

Peotunculus pulvinatus. Solen obliquus. 

Sand, weathering yellow and grey 



Turritella imbricataria. 

sulcata. 

Ditrupa plana, 

Pecten corneus. 

Pinna margaritacea. 

Nucula Dixoni, Edw. MS. 

Leda. 

Crassatella (the Brook 

species). 
Corbula pisum (abundant). 

costata. 

Cytherea lucida. 
Cultellus. 



10 



10 



39 
10 
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IX. 



(13) 



VIII. 



VII. 



VI. 



(12) 



(II) 



V. 
IV. 



(10) 
(9) 



III. 



II. 



(8) 



(7) 



/ Brownish sandy clay, with shells and pebbles at the 
bottom. The shelly layer appears to be a lenticular 
mass, and not to be persistent ... 
Nummulites variolarius. Ostrea zonulata ?. 

Area. 

Peotunculus pulvinatus. 

Ohama gigantea. 

Crassatella compressa. 

Cardita planicosta. 

Corbula pisum. 

Sanguinolaria HoU owaysii . 



Mnrex minax. 
Voluta nodosa. 
Turritella imbricataria. 

sulcifera. 

Natica labeUata p. 
Nucula subtransversa p. 
Tellina plagia p. 
Pecten 30-radiatus. 



Foliated, dark, sandy clays, weathering brown ; with 
vegetable matter interspersed. There is a layer of 
casts of shells at the junction with the next bed - 

g Green sand, in which Sanguinolaria Hollowaysii is very 
abundant ... 
[Nummulites Iwvigatus occurs in a mass four feet from 

the bottom.) 
Nummulites laevigatus. Sanguinolaria Hollowaysii. 

h Light- and dark-coloured green sands, with many shells 
in the upper part. (A spring at the base of the 
cliff) 

Pecten corneus. 

Mytilus. 

Nucula. 

Leda. 

Lucina. 

Cardita planicosta. 

Tellina plagia. 

Sanguinolaria Hollowaysii. 

Solen obliquus. 

Corbula (? Gallica). 

pisum. 



Nummulites laevigatus. 
Fusus longsevus. 

pyrus. 

Voluta nodosa. 

spinosa. 

Pleurotoma dentata. 
Natica (smaU). 
Turritella sulcata. 

sulcifera. 

■ terebellata. 

Calyptrsea trochiformis. 



Laminated grey clay, with some beds of calcareous 
green-sand, and a few beds of hgnite 

h Calcareous, clayey, green 

numerous shells in seams, 

into the next bed - 
Nummulites leevigatus 

(rare). 
Fusus pyrus. 
Metula (Buccinum) 

juncea. 
Pleurotoma (small). 
Voluta nodosa. 
Natica. 
Turritella imbricataria ? 



and iron sand, with 
The base seems washed 

Calyptrsea trochiformis. 
Ostrea flabellula. 
Cardita planicosta. 
Cytherea lucida. 
C. suberycinoides. 
Tellina. 
Panopaea. 
Corbula pisum. 



Alternating beds of green sand and finely laminated 
clay, weathermg grey and brown ; with thin seams 
of lignite - - - . . 

Yellow sand - - . . 



46 



15 



(52 



76 



18 
10 
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Nos. in 
Pishor's 

Section. 


Nos. in 
Prest- 
wich's 

Section. 




Foot. 


I. 


(6) 


Samly clay, weathering grey and brown, finely-lami- 
nated with yellow sand. There are casts of bivalve 
shells in a band of clay at the bottom. It is based 
on from 10 to 18 inches of black rounded flint 
pebbles, often as large as swans' eggs 

Total thickness 


95 
653 



The fossiliferoiis beds marked (J), (rf), and (/) are very 
persistent at the various localities where one or another portion of 
the series is exposed. It is from them that the many splendid 
collections of fossils have been obtained. Of the well-known 
shell-beds round the Selsey peninsula, those nearest to Selsey Bill 
correspond with (b) and (d). The beds at The Park and Thorney, 
on the east and west of Selsey, correspond with (ff), and those of 
Bracklesham itself with (A). 

Of the fossiliferous beds near Stubbington, that of Brown Down 
corresponds with (d), and that at Hill Head with (_/"). 

Fine collections of fossils, in excellent condition, have also been 
obtained from the neighbourhood of Brook in the New Forest, 
from the horizons of (i) and (d). The large collections obtained 
from these localities by the late Mr. F. E. Edwards are in the 
British Museum, and those by the Rev. Osmond Fisher are 
deposited in the Woodwardian Museum, Cambridge. 

More recently (in 1886) clear exposures have enabled Mr. 
Keeping to fix exactly the junction of the Bracklesham Beds and 
the Barton Clay.* From the Sandstone or Tellina bed (No. XVI. 
of Mr. Fisher's section) to the Nummulites elegans zone tlie distance 
is 126 feet. This is about 70 feet less than the distance given by 
Mr. Fisher and would reduce the total to about 580 feet. 

About the same time the measurements given below were made 
by the Geological Survey of the beds associated with the coal- 
seam (corresponding with No. "VII., VIII., and parts of VI. and 
IX. of Mr. Fisher). 

Section in Whiteclif Bay, measured December 1886. 

Ft. In. 
Brown loam, not well seen. 

Black band of powdery lignite and sand - - - 2 

Laminated beds of loam, sand, and lignite - - - 3 6 

Shaly clay, fuU of shokensides, no fossils observed - - 23 

Worked out [coal, &c.] - - - - - 7 6 

Shaly underolay, with roots half an inch thick at the top and 
dying out below. Some of the roots are casts in clay, 
some in pyrites ; nearly all have a film of lignite on the 
outside - - - - - - ' L n 

Similar day with pyritous nodules, no roots observed - <S 



* Geol. Mag., dec. III., vol. iv. p. 70. 
E 56786. 



H 



114 GEIILOGY OF THE ISLK OF WIGHT. 

Ft. In. 

Hidden by talus - . . . L4 (. 

Glauconitic joam with yellow joints and much selenite. 
Casts of small oysters and other marine shells, and 
occasional pieces of lignite - . . 6 U 

Blue loamy clay with selenite and Ijadly preserved fossils. 

Turritdlaimbricataria, ■B.sh-scaXes, kc. - - - 16 n 

Clayey loam full of small quartz and flint-pebbles, and 
crowded with fossils, mostly small. Ostrea, Gardita, Area, 
Solen,kc. - 6 

Hard loam and clay, full of small fossils - - -96 

Clay with beds of Gardita planicosta and Tiirritella imbricataria S 

Laminated loam, clay, and sand, full of lignite. 

The Beds are perfectly vertical. The above being distances 
measured along the beach, an allovrance must be made for the clift 
not cutting the beds at right angles. The true thickness of 
the measured beds will therefore be 90 feet, instead <>f 113 feet. 

One or two sections where what is perhaps the base of the 
Brackleshaui Beds is exposed have been mentioned in the last 
chapter, but the only locality yielding fossils is the cutting leading 
to Ashey Chalk-pit, about three miles south-south-west of Ryde. 
Here we find, above the London Clay, beds which are full of 
Bracklesham fossils. It is evident that unless the Bracklesham 
fauna here extends to the base of the Lower Bagshot Beds and 
into the London Clay we can only account for the proximity of 
the Bracklesham Beds to the Reading Beds by a strike fault, which 
has cut out the greater j)art of the London Clay, all the Lower 
Bagshot Beds, and perhaps part of the Bracklesham Beds also. 

The section is not perfectly clear, but no fault could be 
detected, and there being no marked line of division between the 
two formations it is uncertain how much belongs to the one and 
how much to th(; other. Probably if there is really a fault its 
position will be at the point marked in the subjoined section. 
Unfortunately the cutting being shallow at its northern end and a 
good deal ov(rai(,)wn, it was impossible to obtain details of the 
higher strata. All are nearly vertical. This disturbance will be 
again referred to in Chapter XIV. 

The highest bed which can be traced is a coal or lignite seam, 
formerly exposed in an old sand pit close to the line. The pit is 
now overgrown, but the coal was proved by boring. There 
follow 262 feet of alternations of laminated clay, loam, sand and 
seams of white clay. These strata cannot be examined, only the 
lower portion being seen in the northern end of the cutting, 
vvhicli is much overgrown. Then follow the beds with Bracklesham 
fossils as below : — 

Section hi the railway cutting! south of Ashey. 
r Light-blue or greenish loamy sand, crowded 
Bracklesham J with Bracklesham fossils (IV. of Fisher ?) - 7 

Beds, I Dark blue loamy clay with a little lignite 33 

LBlackisli shaly clay with a little lignite - 18 

Probable position of a strike-fault. 
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London Clav -f ^^^^ overgrown - - - 1 1 

^ 1 Sand (Basement Bed of the London Clay) - 6 

Reading Beds Red and naottled clay . 92 
Chalk, nearly vertical. 

In the shelly bed 160 feet I'roin the Chalk the £ollo\vin<i; species 
(determined by Messrs. Sharman and Newton) were obtained, 
mostly by J. Rhodes (the fossil- collector of the Geological 
iSurvey). 

B Area biangula. Lam. B Natioa acuta. Sow. 

L B Cardita planicosta. Lam. B obovata, Sow. 

L B Corbula striata. Lam. B Pleurotoma dentata, Lam. 

B Cytherea luoida. Lam. L B denticula, Bast. 

L B suberycinoides, DesA. L teretrium? Edw. 

B trigonula, DesA. B Pseudoliva obtusa. Sou;. 

B Rostellaria rimosa, Sow. 

B Ancillaria buocinoides, Lam. Solarium, sp. 

B Conus deperditus, Bronrj. L B Turritella imbricataria, Lam. 

B Fusus longaevus, Lam. B sulcata. Lam. 

L B pyrus, Brander. Voluta, sp. (fragment). 

Myliobatis (fragment). 

The species marked B (including the whole of the forms 
determined, with one doubtful exception) are well-known Brackle- 
sham shells ; those marked L are found in the London Clay. 
The Pleurotoma teretrium (a somewhat doubtful determination) 
is the only species elsewhere confined to the London Clay. 

Between Ashey and Alum Bay no good sections of the Brackles- 
ham Beds occur. AV'hen the strata are again met with, in Alum 
Bay, their character is so entirely altered that it becomes impossible 
to correlate the minor divisions, or, as already stated, to be certain 
whether the upper and lower boundaries have been taken in the 
same place at opposite ends of the Island. 

In the following section the upper limit of the Bracklesham 
Beds has been taken at the point fixed, on palaeontological 
grounds, by Mr. Fisher, instead of at the pebble bed originally 
adopted as the junction in the first edition of this Memoir. This 
increases the thickness of the Bracklesham Beds at this point 
by 44 feet, making the total 155 feet instead of 111 feet. 
The details of the fossiliferous beds above the conglomerate are 
taken from Mj. Fisher's paper,* those of the lower beds are from 
the fi.rst edition of this Memoir. 

Section of the Bracklesham Beds in Alum Bay. 

Ft. In. 
Barton Clay. — Dark sandy clay with fossils (principally small 

bivalves). 
Dark sandy clay ... . . 15 6 

Indurated, dark-greenish, sandy olay, with impressions 

of fossils . ..... 1 

Fusus undosus p Cytherea lucida. 

Murex asper. suberycinoides. 

Pyrula nexilis. Sanguinolaria HoUowaysii. 

Turritella imbricataria. Modiola, sp. 

Natica ambulacrum. Tellina plagia. 



'' Quart, .Tourn. Geo!. S'oc, vol. xviii. p. 85. (1862.) 
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Dentalium, sp. 
Cardium parile. 
Cardita, sp. 



Tellina filosa ? 
Braiideri? 



Area avioulina. 



Dark sandy clay, containing a bed of septaria 
Indurated, greyish, sandy clay, with impressions of fossils 

Fusus undosus P i^ i i- . _ _ 

Voluta nodosa. 

Natica, sp. 



Phorus agglutinans. 
Turritella sulcifera. 
Dentalium, sp. 
Teredo, sp. 
Pecten corneus. 
Cardium parile. 
sp. 



Cardita, 2 sp. 
Cytherea obliqua. 

suberycinoides. 

lucida. 



Tellina tumescens ? 

, 2 sp. 

Sanguinolaria Hollowaysii. 
Panoppca corrugata. 
Leda, sp. 
Modiola (or Mytilus) sp. 



Dark sandy clay, weathering greenish grey, containing 

bands of lignites- 
Conglomerate of flint-pebbles, cemented by iron-oxide. 

The pebbles are of various sizes, up to a foot in 

diameter 
Sands (principally white), light tawny -yellov/ in the upper 

part ; the lower 3 feet crimson - 

Whitish marly clay . . . . - 

Dark chocolate-coloured marls and carbonaceous clay,~ 
with much lignite and selenite. 

Ft. In. 

Clays and marls - - - - 15 3 

Lignite band - - 16 

Clays and marls - . - - .3 

Lignite band . - - 1 

Clays and marls - - - - 6 

Lignite band - - 2 

Clays and marls . - - - 4 

Lignite band . . - !) in. to 1 

Clays and marls - - - - 5 



Ft. Ik. 



11 

7 



I(J 

1 II to 1 C 

45 

25 



.•■19 fi 



Total thickness of the Braoklesham Beds 



155 



Whether the lower part of this section really belongs to the 
Braoklesham Beds is doubtful. Mr. Fisher takes as the base of 
the Braoklesham Beds at Alum Bay the bed of flint pebbles 
formerly adopted by the Survey as the l^nse of the Barton Clay. 
He therefore places the pebble beds at WhiteclifF and Alum Bays 
approximately on the same horizon. The pebble bed at Alum 
Bay certainly appears to mark the incoming of marine conditions, 
after the deposition of the plant-bearing sands and pipe-clays of 
the Lower Bagshot Beds. But in the absence of recognizable 
fossils throughout the whole of the next 500 feet of strata, it is 
possible that we are merely dealing with decalcified ci^^uivalents 
of the marine beds of WhiteclifE Bay and Braoklesham. The 
pebble bed ;it .4.1um Bay may therefore really belong to the 



* This is the lowest bed attributed to tin 
section. 



Brackk'sliam iScrics iu Mr. Fisher's 
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middle or upper part ot the Bracklesha.n Series, since ,,cl,bics 
occur ou various horizons at Bracldesham itself. 

_ 1 hough the Bracklesham Beds of the Isle of Wight have only 
yielded a small ],o,tiou of the prolific fauna found at Sclsey, yet a 
considerable number of the most characteristic Bracklesham 
species occur in both districts. Among the most conspicuous 

T^^ ^n"'"" '?"'''\^"""""''''''^' ^^^'ff"t"^^' Turntella vnlJcataria 
(-big. 2i), and Lhirdita planicustu (Fig. 22). 



Fig. 22. 



Fk;. 23 



Cardlta plamcoita, Lam. Turritella imhrkataria, Lam. 




Specimens n£ the Cardita. obtained from the lower portion of 
the beds at ^Vhitecliff Bay are not only much less in aize than 
those found at Bracklesham, but are pierced by small boring 
shells ; showing that the animals must have perished, and the 
shells have remained a considerable time at the bottom of the sea 
before they were covered by the sediment iu which they are now 
imbedded. 

The fauna of the Bracklesham Beds of the Isle of Wight 
appears to show a sub-tropical climate, shoal-water, the proximity 
of land, and perhaps estuarine conditions. The occurrence of a 
coal-seam, resting on an ancient vegetable soil, indicates an eleva- 
tion to a sutHcient extent to raise the beds above the sea-level for 
a portion of the time. 



Barton Clay. 

This group of strata which is displayed in the cliffs at Barton, on 
the opposite coast of Hampshire, and is so well known to collectors 
for the richness and al)undance of its fossils, is here repre- 
sented by clays overlying the Bracklesham Beds in Alum and 
Whitecliff Bays. The nature of these deposits (which are com- 
posed of sandy clays, clays, and sands with layers of scptaria) ia 
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sufficiently shown in the measured sections of Alum Bay, in 
which locality tliey attain a thickness of about. 250 feet. 

Section of the Barton Clay in Alum Bay* 

(Measured in April 1851.) 

Ft. In. 

Ferruginous dark-blue clay, selenite, fragments of univalve 

shells, numerous fossils - - 24 

Pale and ferruginous yellow sandy clay, green in the upper 
part. Lignite, Corals, Dentalium, Ostrea, Corbula, Pleuro- 
toma common and of several species. (The pathway from 
the chine to the beach cuts through the lower part of these 
beds) .... . 69 

Sands, pale yellowish colour above, green below. (A layer 
of septaria occurs in this bed about 10 feet from the top, 
containing pebbles and fragments of wood, and overlying 
a band of small Hint-pebbles) ... 35 

Dark bluish-grey and ferruginous.brown sandy clay, con- 
taining much selenite and lignite. Gorbula abundant. 
(A layer of septaria, 1 foot thick, occurs 5 feet from the top, 
3 feet under which is a band about 2 inches thick of very 
small pebbles of white quartz, with Shark's teeth. A 
second layer of septai'ia occurs at 28 feet; and a third, 
5 feet from the bottom of the bed. There is also a band of 
fossils at 13 feet, and a band of lignite 10 feet from the 
bottom) • - - - - . 63 

Pale grey loamy sand, mottled with yellow, and thinly 

laminated - - . . - 9 

Dark bluish-green clay, with numerous univahes and other 
fossils. A ribbed Dentalium, Fusus longcEvus, Valuta 
spinosa, Solnrimn, Gardium, Natica (2 species), Fusus 
pyrus, Rostellaria, Gancellaria, Pleurotoma, Mitra (small 
species) .... 65 



'I'otal . 255 



The Rev. O. Fisher gives the following details of the base of 
the Barton Clay (including 15 feet of beds) at this point :t — 

Dark-greenish, coarse, sandy clay. Crowded with Nummulina Prest- 
wichiana [now known as N. elegans], 

Rostellaria ampla. Strepsidura turgida. 

I'imosa. Cassidaria ambigua. 

Murex asper. AnoiUaria, sp. 

Typhis pungens. Pleurotoma turbida. 

Cancellaria, sp. conoides. 

Pyrula nexilis. plebeia. 

Fusus bulbus. , sp. 

carinella. Voluta athleta. 

errans. depauperata. 

interruptus. maga. 

longsevus. . nodosa. 

Nose. Mitra parva. 

regularis. Marginella, sp. 



■ unicarinatus. Natica labellata. 

• sp. Turritella imbricataria. 



* Another section, differing somewhat in details, will be found in Messrs. Gardner, 
Keeping, and Monckton's paper. Quart. Journ. Geol. Soc, vol. xliv. p. 600. 
I Quart, ,/ourn. Geol. Soc, vol. xviii. p. 84. (1862.) 
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Phorus agglutinans. Corbula pisum. 

Calyptrasa obliqua. Pholadomya, sp. 

Dentalium, sp. 

Ostrea flabelluk Echinoderm. 

dorsataP 

Pecten corneus. Operculina, sp. 

Cardium, sp. Nummulina Prestwichiana. 
Lead-coloured clay, with few fossils - . - 3 

RosteUaria macroptera. Corbula pisum. 
Dark sandy clay, with fossils (principally small bivalves) - 9 (I 

RosteUaria ampla. Area aviculma. 

Pusus regularis ? Leda, sp. 

Pleurotoma exorta. Nucula, sp. 

Voluta nodosa. Cardium parile. 

Turritella imbricataria. Cardita globosa. 

Melania? Cultellus, sp. 

Calyptraea, sp. Corbula pisum. 

Solarium plicatum. 

These details of the lower beds are given to show how gradual 
is the upward pa»sai;e, both lithological and palaeontological, from 
the Brackk'sham Series, already described at p. 115, into the 
overlying Barton Clay. 

When the original survey of the Island was made an inland 
exposure of the Barton Clay was visible at Gunville. This is 
now overgrown, and no new sections are at present open. The 
Brick Yard at Gunville :^howed shelly clay, from which were 
obtained numeroirs sharks-teeth and some mollusca. Unfor- 
tunately few of these have been preserved, and the new Brick 
Yai'd on the west side of the road only shows Pleistocene Brick- 
earth, resting on the upturned edges of the Lower Bagshot Sands, 
with perhaps in one place a trace of the base of the Bracklesham 
Series in some green sandy clay. 

At the east end of the Island the Barton Clay is seldom well 
seen, owing to the accumulation of beach, and to the landslips 
and mud-streams which constantly obscure this part of the cliff. 
However in 1886 the sections were exceptionally clear and Mr. 
Keeping was able to examine this part of the coast and to measure 
the following section.* 



Section of the Barton Clay in Wliitecliff Bay. 
(Measured by Mr. H. Keeping in 1886.) 



Ft. In. 



Blue sandy clays, with mottled brown patches of soft earthy 
ironstone near the base. The upper 15 feet consist of bluish 
sandy clay, containing - - - - 50 

Terebellum sopitum, Brand. Calyptraea trochiformis, ham. 

Voluta humerosa, Edw. Ostrea flabellula,I/«m. 

Pyrula nexilis. Lam. Pecten carinatus, Sow. 

I^atica, sp. , sp. 

* See Geot. Mag., dec. III. vol. iv. p. 70. 
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Ft. In. 



36 {) 
]s 



Lima, sp. Cyprioardia, sp. 

Avicula media, Sow. Cardita oblonga, Sow. 

Area, sp. Cytherea tenuistriata, Sow. 

Pectunoulus deletus, Brand. Tellina ambigua ? Sow. 

Limopsis soalaris. Sow. Corbula flous ? Brand. 

Nucula bisulcata, Sow. Panopaea intermedia, Sow. 

Chama squamosa, Brand. 

Cardium porulosum, Brand. Schizaster D'Urbani, Forbes. 

Luoina gibbosula, Lam. 

Crassatella tenuisulcata, Edw. Ditrupa plana. Sow. 

Imperfect ironstone band, not well seen - - - 3 

Grey and pale blue clays, with light fawn-coloured bands near 

the base - - . . . - 

StifB laminated clay, with occasionally dark patches. Few or 

no fossils . . - - 

Pale blue and yellow sandy clays, with very few and badly 

preserved fossils - ... 54 

Nummnlites elegans zone, consisting of rather dark green and 

blue glauconitic sandy clays, much crowded in places with 

Nummulites elegans. Fossils : — - - - - 1 ^ 

Typhis pungens. Brand. Bulla, sp. 

Fusus bulbus, Brand. 

Cominella Solandri, Edw. Corbula pisum. Sow. 

Pleurotoma exorta. Brand. Crassatella sulcata. Brand. 

Voluta luctatri.x. Brand. Cardium semigranulatum, Sow. 

digitalina. Lam. Leda minima. Sow. 

Mitra parva, Sow. Ostrea flabellula, Lam. 

Calyptrsea trochiformis. Lam. 

Dentalium striatum. Sow. Nummulites elegans, Sow. 

Total 162 1 



The Barton Clay of the Isle of Wight yields a fauna closely 
corresponding to that of the typical locality on the opposite coast 
of Hampshire, but at present the list of fossils is much smaller. 
This is perhaps partly due to a greater poverty of the fauna, but 
in all probability it mainly arises from the difficulty in following 
thin fossiliferous seams where the beds are so much hidden by 
landslips. Another reason is that the area over which each seam 
can be examined is much less in the Isle of \Vight than at Barton, 
owing to the tilting of the beds and their rapid disappearance 
beneath the sea-level. 

As in the Bracklesham Beds, the mollusca in the lower part 
of the Barton Clay of Alum Bay show a decidedly warm 
climate, but the fossils are more exclusively marine, the beds 
contain a smaller mixture of lignite, and show altogether less 
sign of the proximity of land. Among the more conspicuous 
fossils are Nummulites elegans, Pecten rccomlltus (Fig. 35), 
Gorhula pisum, Crassatclln sulaita (Fig. 29), Pectunoulus dclctus, 
Psammdbia comprcssa (Fig. 27), Gahjptraa. trochiformis (Fig. 3:5), 
Conus dvniiitor (Fig. 32), Fusus longcEvus (Fig. 31), Fusus' jn/riis 
(Fig. 26), Murex asper (Fig. 25), Phorus agglutinans (Fig.'24), 
Rostellai-id. rimosa (Fig. 28), Typhis pungens (Fig. 34), Voluta 
luctatrix (Fig. 30), &c. 
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FlU. 24. 



Fig. 25. 



Phurus agiilutuicum, Murvx asjicr, 

Desh. Brand. 



Fiu. 27. 
Psammuhia coiiipreisa, Sow, 




Fk; 2G. 

F'lDiii.s jnjruii, 

Lam. 




Fig. 28. 
RoiitcUuria rlmosa, Sow. 



Fig. 29. 
Crassiitellii siilcaid, Sow. 




Fig .30 

Vohitu lactatrlx. Sow. 











"^^JiU^U.^^^ ' 



Fig. 31. 

Fusils limi/cei-iis, 
Lam. 



Fig. .32. 

Conns dorinitor, Sow, 
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Fig. 33. Fig. 34. 

Calyptraa trochifarmis, Tijphis pungens, 
Lam. Bi-and. 





Fig. 35. 

Pecten rcconditus. 

Brand. 




FIeadon Hill Sands. 

Between the Barton Clay and the Ilcadon Bed.'? lies a mass 
of unf'osniliferous or .spavingl}' ibssiliferous saiuls. These have 
been usuallv called Upper Bagshot Beds, but as they probably 
belong, as ab-eady mentioned, to a higher zone than the Upper 
Bagshot Series of the London basin, it is better to use for the 
present the older term " Headon Hill Sands." 

The lower part of these strata at Headon Hill consists of about 
.50 feet of yellow and white sand, succeeded by 60 feet of white 
sand, with occasional yellow stains caused by the presence of oxide 
of iron. The total thickness of this grou[i in Alum Bay cannot 
be determined accurately, in consequence of the disturbed state of 
the Ijeds there, but probaljl^^ it ranges from 140 tu 200 feet. The 
Headon Hill Sands arc of considerable economic value, their 
whiteness and purity rendering them particularly .suitable for 
making glass, for which purpose they were extensively worked 
for many years. Mr. Squire, who rented the cliffs for several 
years, slated that between 18.50 and 1855, 21,984 tons were 
.shipped from Yarmouth, principally to Bristol and London, 
for the use of the glass-houses there ; and a native author, 
writing in 17l»5, says, — "Our trade and commerce chiefly 
is dealing in corn and wool. There are other commodities, such 
as copperas stones and white shining sand. The former arc 
gathered u)) in heaps on the wea-shore, and occasionally sent to 
London, &c. for the purpose of in-oducing the several species of 
vitriol ; the latter is dug out of some very valuable mines, which 
are tlie property of David Urry, Esq., near Yarmouth, and 
from thence sent to London and Bristol for the use of the glass 
manufactories." 

Inland there are at present few or no clear secti(ms of these 
Sands, but pits, now ovei-grown, formerly showed the junction with 
the overlying clays of the Flnvio-marine beds. This junction was 
formerly seen in a [)it about lialf a mile west of Swainstone, by 
the sitle of a road tu Fulholding Farm; and, again, furtiier east, 
under similar circumstances, m the lane a short distance south of 
Groat Park I^'arui. 
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South of" Gunville about half m mile from Carisbrook in a north- 
west direction, the Hearlon Hill Sands and the Barton Clay are 
thrown up into a vertical position in the brick-pits, where the 
latter deposit constitutes the brick-earth which was formerly 
worked there, and, as has been already stated, containedafew fossils. 

In East jMedina, the Headon Hill Sands showed themselves 
near Mornhill Farm, and in a pit ai the south-ea'^t corner of the 
wood by the side of the road from Arretoii Down to Lynn Farm, 
where they are pure white gl iss-house sands, together with some 
of a yellow colour. They are here also vertical, resting with a 
sharp, well-defined line (marked by a few small rounded flint- 
pebbles) on green clay — Barton Clay. The age of the strata in 
this last section is, however, somewhat doubtful, for they are 
curiously disturbed at this point, and so hidden by gravel that 
the sands may possibly belong even to the middle division of the 
Hamstead Beds. Unfortunately this pit being now entirely 
overgrown cannot be re-examined. 

The Headon Hill sands have also been observed in pits at 
Combley and south of Little Nunwell, as well as on the north side 
of Benibridge Down, by the side of the road to Bembridge Farm. 
In Whitecliff Bay the junction between the Headon Hill Sands 
and the Barton Clay is likewise sharp and well defined, and the 
former group has a thickness of 184 feet. 

Fossil remains are particularly scarce in this member of the 
Eocene series ; though repeatedly searched for during the pro- 
gress of the survey, no fossils were procured except in Whiteclifi" 
Bay, where a few ferruginous casts of bivalve shells were found — 
chiefly Tellina, Panopaa, &c. — which, however, could not be 
preserved on account of their loose and friable condition. 



124 GEOLOGY OP THE ISLE OF WIGHT. 



CHAPTER X. 
OLIGOCENE. 

Introduction. 

The Fluvio-marine or Oligocene Beds of the Isle of Wight 
were first described by Webster, who divided them into Lower 
Freshwater, U]iper Marine, and Upper Freshwater, but treated 
as extensions of the beds in Headon Hill a large series of fluvio- 
marine beds really lying above the Upper Freshwater.* It was 
not till the year 1853 that the complete succession was satisfac- 
torily made out, though Prof Prestwich had already, in 1846,1 
suggested that the beds seen in Hamstead Cliff were higher than 
any of the beds at Headon. In 185.3 Edward Forbes showed that 
above Webster's " Upper Freshwater " of Headon Hill, there is 
found a thick series of beds divisible into several zones characterised 
by distinct species of fossils. J A few years later, in 1856, the 
observations on which Forbes had been engaged up to the date of his 
death were published in the Memoirs of the Geological Survey, 
but the incomplete state in which many of the notes were left 
rendered it very difficult for Mr. Godwin- Austen, who edited the 
book, to do full justice to Forbes' work. The divisions and mea- 
surements made by Forbes have been adopted vnth very little 
alteration in the present Memoir. Later observers have some- 
times grouped the beds differently ; but this grouping is so much a 
mat N r of opinion, and there is such an entire absence of real breaks, 
thai until stronger evidence is brought forward it seems unnecessary 
to depart from the classification and nomenclature adopted by 
Edward Forbes. 

The following brief summary of the views taken by some of 
the able geologists who have written on the geology of the strata 
under notice, may not be out of place here. 

Professor Thomas AVebster gave the earliest and perhaps the 
best account of the Fluvio-marine series, founded on observa- 
tions made in the years 1811-lH, and contained in Sir Henry 
Englefield's work on the Isle of A\'ight,§ published in 1S16. In 
those letters Professor Webster divided the section at Alum Bay 
into Lower Freshwater, Upper Marine, and Upper Freshwater 



* Sir II. C. Knglefieia. A description of the Principal Picturesque Beauties, 
Antiquities, and Goologieal Phenomena of the Isle of Wight. With Additional 
Observations on the Strata of the Island, &c. by Thos. Webster. (Loudon, 181C), 
p. 22G. 

t On the Occurrence of Ci/pris in a part of the Tertiary Freshwater Strata of the 
Isle of Wight. Rep. Brit. Assoc, for 1846, Trans, of Sections, p. 56. 

J Quart. Journ. Geid. Soc, vol. ix. p. 25'J. 

i; The letters of Professor Webster are illustrated by large copperplate views of 
cliffs and coast scenery which, for accuracy and spirited execution, have perhaps 
never been surpassed as dravpiugs illustrating geological phenomena, 
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Formations ; and Headon Hill was considered to compiise a com- 
plete section of the whole of the Fhivio-aiarine scries. Althongh 
the calcareous strata in ilio upper piirt of Headon Hill were 
noticed, the limestones of other parts of the Island were referred 
to some of the thick beds of Lower Headon limestone displayed 
at Headon Hill, and all the marine shells of the Fluvio-marine 
series to his " Upper Marine " formation, or the Middle Headon 
beds of Professor Forbes. Ilencc the limestones of Gurnard 
Bay, East and West Corves, and Binstead were referred to the 
" Lower Freshwater " formations, while the " Ijlocks of calcareous 
stone containing Limnasa lying on the top, in a detritus of blue 
clay," seen along the shore eastward of the latter locality, as also 
the limestones of Dodpits and Bembridge, were considered iden- 
tical with those of the " Upper Freshwater " formation, or the 
thick limestones which are displayed in the Upper Headon beds 
at Headon Hill. 

Mr. G. B. Sowerby visited Headon Hill in 1S21 and inferred 
that the Upper Marine formation had been deposited under 
estuarine rather than under marine conditions, in consequence of 
observing the occurrence together of shells of marine and fresh- 
water genera.* 

Professor Sedgwick, in a paper published in May 1822,t 
referred all the strata exposed in the cliffs between Bembridge 
Ledge and Ryde, between Ryde and Gurnard Bay, and also the 
argillaceous beds between Yarmouth and Hamstead, to the 
Lower Freshwater formation of Professor Webster; while the 
oyster bed and marine marls overlying the Bembridge Limestone, 
and the upper argillaceous beds of Hamstead, were regarded as 
the equivalents of the Upper Marine formation of that author. 

Professor Prestwich showed, | in 1846, that there were no 
grounds for the supposition of a want of conformity between the 
series in Alum Bay and that in Headon Hill, and expressed an 
opinion that no well-marked divisions could be drawn there, as 
proposed by Webster,§ inasmuch as marine shells of the Barton 
clays re-appear among the overlying freshwater strata in White- 
cliff Bay, and that the same freshwater species ranged through 
nearly the whole thickness of the Headon Hill deposits ; the 
phenomena being such as might be purely local, the result of an 
accidental irruption of brackish water into a freshwater area. 

With respect to the age of the fluvio-marine series of the Isle 
of Wight, and their synchronism with the deposits of the Paris 
basin, Mr. Prestwich stated that he felt considerable hesitation in 
hazarding an opinion ; but, guided by the circumstance that all 
French and English geologists were agreed in referring the 
Barton group to the Calcaire grossier, as also by the consideration 
of the upward range of the Barton species, he was disposed to 

* On the Geological Formations of Headon Hill. . . . Aim. PIuL, ser. 2 
vol. ii. p- 216. 

+ On the Geology of the Isle of Wight. Ann. I'lul, vol. xix. p. 321). 

J Quart. Joum. Geol. Soc, vol. ii. pp. 223-2.'";9. 

^ liower freshwater Upper marine, Upper freshwater. 
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consider the Headon Hill series as the upper purticin of the 
Barton group, and, as such, to refer the whole to the Calcaire 
grossier. 

In the autumn of 1846 Prof. Prestwich communicated a paper 
" On the occurrence of Cypris in a part of the Tertiary Strata 
of the Isle of Wight,"* to the Geological Section at the Meeting 
of the British Association at Southampton. 

The place from which these fossil C'ypridse were obtained was 
the upper part of Hanistead Cliff, near Yarmouth. The author 
gives a section of the beds, which will be found to agree most 
accurately with the descri[)tion contained in the subsequent por- 
tion ot this Memoir, and notes the genera of the included shells, 
adding " We have thus in the lower part of the section a deposit 
containing essentially freshwater testacea, becoming more mixed, 
as we ascend, with shells frequenting estuaries. It is a 
singular feature of this group, which I believe to form the upper 
beds of the freshwater formation of the Isle of Wight, that a 
large portion of the species occurring in it are new ; thus the 
iwo characteristic fossils are a species of Potamides and a 
jSIclanai, neither of which do I find described. The Cijjiris also 
is peculiar to this locality." From the pa--snges here quoted it 
will be seen that Professor Prestwich had the clue to the structure 
of the Upper Tertiary series of the Isle of W'iglit, and that time 
and opportunity were alone wanting to enable him to work out 
details on which the Bembridge and Hamstead groups were shortly 
afterwards shown by Forbes to be clearly separable from the 
Headon series, with which they had continued to be confounded. 

In 1853 Forbes publishedf an outline of the results of his 
work in the Isle of Wight between the years 1848 and 1853. In 
this paper he gave a new reading of the succession, and a revised 
classification and nomenclature of the beds. This was followed 
in 1856 by his posthumous memoir "On the Tertiary Fluvio- 
marine Formation of the Isle of Wight,"f and in 1862 by the 
first edition of the present Memoir. 

The only subsequent criticism tending in any way to contra- 
dict the work of Forbes was contained in a paper by Prof. Judd.§ 
This author maintained the correlation of the Headon Beds 
at Headon Hill with those of Totland and Colwell Bays to be 
erroneous and stated that " the strata exposed at the base of 
Beadon Hill are not, as supposed by previous observers, a mere 
repetition, through an anticlinal fold, of the beds seen in Colwell 
and Totland Bays, but are on a distinct and lower horizon than 
the latter. These Headon-Hill beds are also found to contain a 
different assemblage of fossils from that which characterizes the 
Colwell and Totland Bay beds." Prof. Judd also proposed a new 
classification of the Oligocene Beds, in which they were divided 



* Report Brit. Assoc, for 1846, p. 56 (Candona Fcrbesii, T. R. J. in Prof. Prest- 
wich's Collection). 

f Quart. .Journ. Geol. Soc, vol. ix. p. 259. 

X Memoirs of the Geological Survey. 

\ Qiiarl. Jmirn. Geol. Sor., vol. xxxvi. p. 137. (1880.) 
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into Headon Group (istiiarine), Brnckenhurst Series (mnrine), nnd 
Benibridge Group (cstuarine). 

Subsequently Messrs. Keeping and Tawney maintained that the 
correlation of the marine beds of Fleadon Hill and Colwell Bay 
made by Forbes and the Survey was correct, and that the faunas 
at the two spots were practically identical, the plight variations 
being accounted fur by the somewhat different conditions under 
which the beds were deposited.* 

Forbes' correlation is followed in this Memoir, for though there 
are some minor points on which Prof Judd's criticisms are no 
doubt just, yet witii regard to the main difference the recent re- 
examination of the Island and mapping of the beds on the scale 
of 6 inches to the mile have not sujjported Prof. Judd's contention, 
but rather slmwni that Forbes' correlation must still be accepted. 

As already observed, the subdivision and grouping of the beds 
in such a variable series of strata are, in the absence of any real 
breaks, so entirely a matter of convenience, that v^ithout stronger 
evidence it vi^ould be most unadvisable to upset the established 
nomenclature, and introduce a new mode of grouping, founded on 
that adopted in other districts. Here also the original nomencla- 
ture and grouping used by Forbes have been adopted. 

The principal alteration in this new edition of the Meiuoir is 
in the use of the term Oligocene for the whole of the Fluvio- 
marine beds formerly known partly as Upper Eocene and partly 
as Middle Eocene. f This term is universally adopted on the 
continent, and the change of conditions at the base of the Fluvio- 
marine series is so marked in the Isle of Wight, that the division 
of our Lower Tertiary Beds into two, instead of into three 
series, and the acceptation of the Headon Beds as the base of the 
upper group is very convenient. Of course the rarity of fossils 
in the underlying Headon Hill Sands leaves it still somewhat 
uncertain to which group they should belong, but the marked 
change of lithological character at the base of the overlying 
beds, and the fact, recorded by Forbes, that the Sands contain 
marine fossils of Barton species, is certainly in favour of their 
being grouped with the Barton Clay. 

Table of the Oligocene Beds of the Isle of Wight. 

Feet. 
Hamstead Series about 260 

Bembridge Marls - ,,100 

„ Limestone „ 10 

Osborne Series - ,, 100 

Upper Headon Series - 1 

Middle Headon Series (marine) - - > „ 150 

Lower Headon Series - - -J 

Total - - - 620 



* Quart. Journ. Geol. Soc, vol. xxxvii. p. 8.5. (1881.) 
f Lyell referred the highest portion to the Miocene. 
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Owing to the high dip and absence of any topographical feature, 
it has been found impossible to separate the Osborne from the 
IIc:idon Series on the Map. These two series arc therefore shown 
by a single colour, though described separately in this Memoir. 



Headon Beds. 

This series, as a whole, consists of a mass of beds of fresh- 
water, estuarine, and marine origiu, the total thickness of which 
varies from 147 feet at Headon Hill to 212 I'jet at Whitecliflf 
Bay. It is only at the western extremity of the Island, between 
the river Yar and the sea, that the Headon series covers an 
extensive area, elsewhere it is comprised in a narrow belt of 
land, between the Headon Hill Sands and the Osborne Series. 
These beds are best displayed at Headon Hill, in Totland and 
Colwell Bays, and in Whitecliff Bay. There is also a small 
section of the upper portion — now almost entirely overgrown or 
bidded by the sea-wall — on the coast close to JSTorris Castle and 
Osborne. 

The Fluvio-marine formation, which extends over the northern 
portion of the Island, forms an undulating tract of country, the 
scenery of which presents a marked difference to that of the more 
open district covered by the Cretaceous rocks on the south, owing 
to the greater abundance of woods with which tlie surface is in 
many places covered. The land situated on the limestones is of 
a more fertile description than that based upon the clays or sands, 
but over a considerable part of the Island mapped as Fluvio-marine 
there is a thick deposit of flint gravel spread over the surface, 
which conceals the underlying strata, and causes the agricultural 
nature of the soil to bear no relation whatever to the rocks 
beneath. From the highly inclined position of the beds in the 
neighbourhood of the Chalk, the lower members of th(> formation 
are comprised, for the most part, within comparatively narrow 
limits, and the chief portion of the superficial area occupied by 
the Muvio-marine series consists of the upper members of that 
grouji. The thick beds of limestone in this formation thin out 
towards the north, and nearly disappear in an easterly direction. 

The Headon Series was subdivided by Edward Forbes into : — 
, yy rijppermost maAs, with Ccrithiin)/ la/i/.du)ti? 

■^P \_Upper Headon freshwater and lirackish beds. 
2. Middle ; Headon intermarine. 
:]. Lower Headon fresh and brackish-water beds. 

The following sections, measured during the original survey 
of the Island, will give a good idea of the nature and fossils of 
these beds. It must not be forgotten, howCAcr, that each of the 
minor divisions is exlrcmoly variable, and many of them are 
found to die out or entirely change their character in short 
li stances. 
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Section of the Ilradon Scries of Hcadon Hill, measured by Edward 
Forbes in October 1852 {with a few Corrections iiiikIc 'in 1888.) 



Middle Headon 
Beds, 
■.m ft. 



Ft. In. 

15 

3 3 

3 4 



Upper Headon 

Beds, 

4(.: ft. 7 ins. 



E 56786. 



Blue and yellow clays and marls, passing 
into grey laminated olays with crushed 
Pahidina len/a and Potamoimja gre- 
garia - . . . . 

^'ariegated clays with Potamomya, espe- 
cially in the lower part. A 6-inch 
band of ironstone with Pahulina occurs 
in the centre of the bed. Serpula 
Brown and green clays. Potamomya, 
Paludina lenta, Melanopsis fusiformis - 
Limestone, carbonaceous at the top ; 
details : — 

Carbonaceous - - 1 

Sandy, with crushed Limnaa 
longiscata and Planorbis 
euomplmlus - 2 0; 

•{ Full of fine shells ; Limncea \ 

longiscata, Planorbis euom- ^80 

phalus, P. lens, P. obtusus, 
P. rotundatus, P. platy- 
stomus, Paludina, &c. - 2 
Rubbly, with Planorbis euom- 
phalus - - - 3 

Bluish and purplish clays, passing into 
Limestone. Melanopsis carinata, 
lAmncea longiscata, Planurhh jilatij- 
stoma, P. obtusus, Bulimus politus 
Limestone, compact in places, with many 
shells and lines of nodular concretions 
in places. Shells as in the limestone 
above - - . 

Greenish-white compact sands, carho- 
naceous at the base. Serjix/n tenuis - 
'Blue clays and sands, crowded with 
univalve shells. Cerithimii ventri- 
cosum, C. concavum, C . pscudo-cinctuiit, 
Cyrena obovata, Ostrea, Natica. The 
shells are much broken at the lower 
part (at 2 feet down) and larger than 
further northward ... 
Yellow sand, with bands of lignite and 

clay. Ceritldum concavum 
Blue-green clay with lignite. Fossils 
few : — Cyrena obovata, scattei'ed Ostrea 
Limestone. Planorbis euomphalus, 
Idmnma longiscata ... 
'Blue, green, and bro^vn sandy clay, 
with oyster-beds at about 6 feet 
from the top. A few fossils in 
■i . blue clay above ; fossils mostly in 

the middle and lowerpart. Occa- 
sional flint pebbles. Ostrea, 
<J Cyrena obovaia, Cytlierea incras- 
sata, Nucula, Natica depressa, 
Melania, Fusus, small species. The 
oysters in this bed are smaller 
and fewer than at Colwell Bay ; 
the other marine shells are also 
fewer - - - - 15 

I 



10 
2 



3 3 

2 

2 

1 
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Ft. In. 






L 



Lower Headon 
Beds, 

(ilf fv. 



fSand, clay, and lignite; with 
I bands Cull of bivalves and scat- 
I tered univalves. Cyrena 

obovata, Cerithium ventricosum, 
C. concavum, C. pseudo-cinctum, 
Neritina concava, Mehinopsis 
fiisiformis 

Cream-coloured limestone in one bed. 
Limncea longiscala, Planorbis euom- 
phalus, P. lens ? This corresponds 
with the limestone of How Ledge 

Sand, clay, and lignite, with seeds. At 
the bottom 2 feet 9 inches of strong 
carbonaceous bands with seeds and 
univalves. Carpolithes, Melania 

Limestone with shells (much broken) 
probably brackish water? Limneea 
longiscata, Nematura 

Green clays ; fossils few or none 

Zones of lif^nite and sand 

Ferruginous bands, alternating with 
clays full of Paludina 

Pale sands with bands of lignite 

Cyrbna pulchra Bed. — Green clays, 
carbonaceous at the base. Cyrena 
pulchra, Potamomya, Limnaia 

Limestone, very shelly in the middle, 
and divided into two beds by a clayey 
parting. Limnan longiscata, L. cuti- 
data, Planorbis euomphalus, fragments 
of Pnludinn ... 
■^ Green clays with purplish streaks (from 
this clay to the base of the Headon 
Series the beds vary very much at 
difierent places; 

Sandy limestone, very shelly and ferru- 
ginous at the base. Shells crushed 

White and yellow sand, with a car- 
bonaceous Ijand at the top 

*Blue cluy with shells ; becomes sandy 
below. Potnniomyri, Cerithium 

Sandy limestone, passing upwards into 
sand. Planorbis euomphalus, Limncea 
longiscata (shells much broken) 

Stioiig band of ironstone 2 inches to 

Cyrena cycladiformis Bi:d. — .Sandy 
green clays, Potamomya, Cyrena, 
cycladiformis, Cerithium elegans, C. 
duplex - . . 

"White sands with harder bands - 

Green clays with a thin fen-uginous 
band 1 inch thick at the base. No 
fossils ? 



Total 



Headon Hill Sands 



TBright yellow sands, with white sand, 
i ^ 



10 



3 



20 



1 


G 


8 





2 





3 





4 


8 



G 

5 4 

1 4 

6 

4 

4 6 



1 G 

4 



3 
1 G 



G 



- 14G 10 



L 



forming lenticular patches in yellow 
sand .... 



11 



Another Section measured downwards from the beds marked 
(*), nearer Alum Bny, is slightlj- different. 
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Lower Headon 

Beds. 



3 





1 


a 





6 





6 


2 






f Green clays with thick bands of Pota- Ft. In. 
I momya pjanii. Piiliiilinn in places. 
I Selenite - - 

I White sands, without fossils 
I Thin band of sandy limestone with 
I Plnnor/iis, &o. . . 

White clayey band. No fossils 
\\'hite sand 

Green marls with lignite bands. Broken 
Cyrena and Potamomya, Cerithium 
elegans? C. duplexl - . 3 

Pink and yellow rather compact sands, 

with a lignite band at the to]) - 2 6 

Ferruginous ledge of dark-red sandy 
beds, with a strong but narrow iron- 
band at the base. No fossils - - 2 
White sands (Headon Hill Sands). 

The Headon Beds vary so much in short distances that other 
measurements, made only a mile or two from Headon Hill give 
very different results, though the total thickness is nearly the 
same. The following were taken about 1852 by E. Forbes and 
H. W. Bristow : — 



Sect ion of the Headou Beds in Colwell and Totland Bai/s. 



Upper Headon 
Beds, 47i 
feet. 



Ft. In. 

Dark blue clays alternating with ferruginous 
and septarian bands. Paludina lenta, P. 
globuloides, Limticea longiscata, Serpula, 
Potamomya gregaria - 6 

Red and green marls - 10 

Sandy beds, greenish clays, and grey shales, 
with lenticular patches of broken shells and 
wood. Paludina lenta above, Potamomya ? 
Cyrena oboimta, var. major, fragments of 
Unio, Melanopsis fusiformis P and Melania 
muricata ■ - --Hi) 

White, yellowish, and dark sand, with clayey 
streaks. Melanopsis fusiformis, M. subcari- 
nata'i Cyrena pulchru. Lenticular patches 
of dead Melanopsis and Cyrena obovata in 
the lower part - - 5 

Limestone. Limneea longiscata, Planorbis - 1 

Greenish clay and sand, crowded in places 
with univalve and bivalve shells. A ferru- 
ginous band at 10 inches from the bottom 
of the bed. Potamides trizonatum, Cyrena 
obovata - - - - - 10 

Argillaceous limestone, passing southward 
into a bed of sand. A carbonaceous band 
occurs at the base. Paludina angulosa, 
lAmncea longiscata, L. subquadratu p, Jj. 
angusta ?, L. arenularia ?, L. tenuis p, 
Planorbis euomphalus, P. rotundatus, P. 
obtusus, P". lens, P. platystoma, Nematura. 
(This bed occupies the foreshore at Cliff 
End Fort) - - - ■ 

Bluish -yellow and purplish laminated sands 
and carbonaceous shales (under the battery, 
southern end) 

Laminated clay and sand, with ferrugmous 
sandy lenticular patches and lines of Pota- 
momya in places. Potamomya - 3 



3 



10 



I 2 
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Middle Headon 
Beds, 30 feet 
4 inches. 



Rather compact pale greenish-yellow sand, 
without fossils 

Verdigris-green clayey beds, abounding in 
Cyrena obovaia, Ostrea, Melania muri- 
cata, Cerithium concavum, Natiea - 

Band of ferruginous concretions, often cal- 
careous internally. Small Nematuru. or 
Hijdrdhiii, Neritina (rare), CcritliiuM 
jjseudo-cinctinii, Meinnia miiricnta, Cyrena 
obovata, Modiota, Ostrea (rare) 3 inches to 

Bluish-green clays, often very fossiliferous. 
Cyrena at the top of the bed, and Ostrea 
in lenticular patches in the lower part, 
which becomes blacker and contains cal- 
careous nodules. Cyrena obovata, Mijtilus 
affinis, Ccrilliiuiii pseudo-oinctjim-, Kcritinu 

3 feet to 

Lignite and clay; sand in places. Nume- 
rous bands of Potamomya near the base. 
Cerithium, pseudo-cinctum, Neritina, Mc4u- 
nojjsis 

" Venus Bed." Brownish clay full of 
marine shells. Bank of oysters varying 
in thickness in different places. Ostrea 
velata, Cytherea inorassata, Corbula 
cusjjidata, Ceritltiuni pseudo-cinctum, Fusus, 
i\Iurex, Valuta spinosa, Cancellaria, 2 sp., 
Pleurotoma, 2 sp.,Nucula headonensis, Area, 
Natiea, 3 sp., Bulla, 2 sp., Tellina, 2 sp. 
(The Oyster Bed rises a little (15 feet) 
south of Linstone Chine) - . - 

Very variable alternations of blue and red 
clays and yellow and white sands, becoming 
fossiliferous, especially near the base, and 
with a ferruginous band 4h inches thick in 
the centre. Ostrea, Melania muricata, 
Cerithium pseudri-cinctum, &c. 

" Neritina Bed." Dark-blue sandy clay, 
with two well-marked bands of Cyrena. 
Cyrena obovata, Cerithium, 3 sp., Neritina 
concava, Melaiiopsis fasiformis, 'Nematuru, 
Chara 

Whitish sandy clay with crushed Linmeea 

Limestone. Limncea longiscatu , L. pyrami- 
dulis, L. fjihbosuhi, L. minima, Plunorhis 
euo-mphiilus, P. rotunddtus, P. obtusus p, P. 
platystoma, P. lens, Put udina {ritre), Chara. 
(This limestone forms How Ledge) 

Whitish and grey calcareous clay, passing 
into Limestone with thick bands of crushed 
Limna-ii und lignite near the top and scat- 
tered Piiludiiia Ijeluw. Turtle bones 

Blue soft sandy clay, with bands of Paludinu, 
small black seeds, and Uuio Solandri 

Purplish-grey carbonaceous laminas \\\t\\ 
oblique root like markings. Bands of 
Paludina, Melania, Cyrena, Unio, Seeds - 

Brown, red, and grey clays and sands, with 
seams of Paludina. Paler sands below 

Sand, abounding with small shells above, and 
with a concretionary band at the base. 
Helix labyrinthica, Achutina costellata, 
Limnaa pyramidulis, L. caudata, L. 



Ft. Ln'. 

2 

3 
1 



5 



9 



C 



2 4 
2 3 
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4 
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Lower Headon 
Beds, S2 feet <; 
4 inches. 



longiscata, L. miniri F, Ii. fnsiforiuis, L. 
tuinidd ?, Phinorhis rotundnius, P. lens, P. 
obtusKS, Melanopsis breris, UlcUinia, Piihi- 
diiia lenlu, Cyreiia ci/v/iiclifurmis?, C. 
obovata, Chara 

Bed partly concretionary, partly sandy ^vith 
lenticular masses of broken Potamomya. 
(Forms AVarden Ledge) - . . 

Pure white sand with bright yellow stripes. 
No fossils ... 

Blackish-grey sands with bands oi Potamomya. 
Seeds - - . . 

*Carbonaceous sand and clay, with bands of 
Potamomya. A strong band of lignite at 
the base. Seeds. Puludina scarce 

Pale-green sandy clays ... 

Limestone, with Potamomya at the top. 
Planorbis enomphalus, Limnaia longiscata, 
L. pyramdalis, L. sulcata - - . 

Greenish and yellowish clay with lignite 

2 6 to 

Imperfect Limnaaan Umestone 

Pale-green marls, with roots in places and 
occasional broken Limruea and Paludina. 
Melaiiojjsis. (Numerous bands of Pota- 
momya near the base) ... 

Imperfect Limnasan limestone ; very soft, with 
crushed shells ... 

White and yellowish sand. No fossils 

Hard greenish marl. Melnnopsis hreins, Pota- 
momya, Serpula 

Sands ..... 

Greenish marl and sandy clay with bands of 
Potamomya 

Limestone with Limnaa and Planorbis. Fer- 
ruginous outside. Cyrenn ? 

Purple calcareous marl, with crushed shells - 

Strong lignite band .... 

Limna?an limestone 

Greenish clay and sand ... 

Headon Hill Sands (pale grey sand) 



Ft. In 

2 6 

■.i 6 
8 
4 



1 6 

3 

6 



14 



1 





o 





1 





1 


3 


6 








8 


o 


6 





3 





9 


4 






Total 



153 2 



A Section measured in Weston Chine, commencing at the bed 
marked (*) in the foregoing differs somewhat. 



'Lignite ..... 

Green marls, sandy clay, and clay 3 G or 
Green clay . - . _ - 3 to 

Hard line of crushed Potamomya in bright 
ochreous sand - . . - 

Limnsean hmestone ; soft and earthy 
Greenish tenaceous clay, with carbonaceous 
matter, especially at the upper part. 
Planorbis and Limnaia at the base. Throws 
out water - - - - 

Soft earthy Limnrean limestone, impure and 
thinning away and is then marked by alms 
of shells 
Pale green sandy marl, with Paludina, Pota- 
momya, &c. in the lower 3 in. which bc" 
comes harder and more marly 



Ft. 

-1 




In. 

3 

6 



1 6 



P 6 



1 6 
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Lower Headon 
Beds. 



Ft. In. 

Hard irregular band of sandy marl; green 
and brown and containing ferruginous 
patches - -' to -1 

Impure limestone, with an undulating irregu- 
lar surface - • - - 6 

Pale-green marly sand or sandy marl 4 in. to 6 

Light-grey sand, with occasional bright ferru- 
ginous stains in lines and patches. Pota- 
momya at the base - - ■• - 1 6 

Verdigris-green marls and clays, with occa- 
sional Paludina and lines of Pofamomya in 
the lower 6 inches - .-50 

Limestone (second ledge of the Chine). 
Potamomya at the top, LimtKEa, Planorhis. 

6 inches to S! 

Light-grey saiids, becoming ferruginous to- 
wards the bottom - - - 1 3 to 1 6 

Line of lignite 1 inch. Hard band of variable 
thickness 1 inch. Imperfect limestone 
with lAmnrea, Planorhis, Paludina (Lignite 
sometimes disappearing) 3 inches 9 

Light-green clay weathering brown and be- 
coming harder and concretionary at the 
base -JJ feet and sands, clays and marls at 
the upper 3 feet - . ' fi 



The detailed sections given above will show how thin and 
variable are the minor divisions which go to make up the Headoii 
Beds at the western end of the Island. This variability largely 
accounts for the difficulty that is sometimes felt in correlating 
the beds at Headon Hill with those in Col well Bay. But if 
instead of attempting to compare isolated sections, certain marked 
beds are followed continuously through the cliff, the connexion 
becomes much clearer.* 

So many geologists visit this part of the Island that it will be 
useful to add a few notes which may assist in the traciu'T of the 
beds, and in the identification of the principal fossiliferous zones 
wliere the connexion is hidden by landslips. 

To obtain a general idea of the structure of the beds, it will 
be desirable fii-st to examine the cliff from a boat at a distance of 
half or three-quarters ofa mile off Totland, though a very good 
view may be obtained from the end of Totland Pier. By thus 
first examining the cliff from a distance, one is enabled to re- 
cognise the true structure of the Oligocene Beds, and is not so 
lial)le to be misled by changes in the direction of the coast, or by 
landslips — both fertile sources of error in estimating the relative 
position or dip of beds in these soft deposits. 

Examined this way, the coast section shows that there is a hio-h 
nortlierly dip at the west end of Headon Hill, where the cliff runs 
north and south, but that directly the trend of the coast changes so 
that the cliff runs parallel to the axis of elevation, the dip apparently 



" A valuable horizontal sectiou will be found in the paper by Mussrs. Kicjiing and 
Tawnty, " On the Beds at lleadon Hili aud Colwell Bay." (Juart. Journ Geol 
Soc, vol. xxxvii. (1881) p. 85. 
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disappears. Another curvature of the cnast, comincncing near 
Widdick Chine, again shows the true northerly dip, but the angle 
19 much lower, the distance from the line of greatest disturbance 
bemg greater. From tliis i)oint tiiere is a northwurd dip, till the 
Headon Beds sink beneath the sea-level a short distance north (if 
fhe_ Cliff End Battery. There may be indications of a very slicrht 
anticline near the Totland Bay Hotel, but it seems scarcely more 
than a flattening of the beds for a short distance. 

When we attempt to trace the beds on the ground, the landslips 
at Headon Hill make it impossible to follow most of the horizons 
continuously. However, the thick limestone which forms so bold 
a feature all through the hill enables us to identify the beds above 
and below it. 

Commencing with the base, the Headon Hill Sands (the glass 
sands) can now only be traced for about 5 chains north of the Alum 
Bay Pier, though formerly they could be seen a short distance 
further. The extensive working of this sand in old times has 
much to do with the tumbled and obscure character of this part 
of the section. 

Then for a mile the foreshore is entirely occupied by fallen blocks 
and landslips and the sands are invisible. It is probable that they 
have really sunk beneath the sea-level for part of the distance, for 
the higher beds also appnrently sink slightly in the middle of the 
hill, where the distance from the line of disturbance is rather 
greater than at either end. 

At the east end of the landslip and 8 chains south-west of the 
boat-house at Widdick Chine, the base of the Headon Beds is again 
visible. The following section was measured at this point imme- 
diately above the beach in May of the present year (1888) : — 

Feet. 
Lower Headon I ^, 
Beds. I^l^y- 

fBlack carbonaceous sanu and brown sand - 9 

Headon Hill j Buffi sand and clay - ; 1 

Sands. <;Buff^and - - - - - 2 



|_Fine white glass sand } P"'^^'^ ^^ '"'""g { 



7 
21 



A similar section was seen by Prof Forbes and H. W. Bristow 
when the original survey was made, and the junction of the 
Headon Hill Sands with the Lower Headon Beds was clearly laid 
open for examination. 

As Professor Judd had questioned the accuracy of the correla- 
tion of the sands seen at the base of the cliff with the glass sands 
at the other end of the hill, a boring was made to a depth of 9 
feet below the beach level. The buff sand in the upper part 
might have been referred to either division, for the upper j)art of 
the Headon Hill Sands is generally stained for a depth of several 
feet. But the underlying pure white sands are so unlike any- 
thing found in the Headon Beds, that it was not thought neces- 
sary to can-y the boring deeper, especially as the amount of water 
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Fig. 3G. 



Vertical Section of tlie Beda at tlie Nortii-Eiist Corner of Jlciiilon 
Hilt. {Srn/e, >> feet to the iiieii.) 

(Reproduced. Iiy permission, Jrom tlic Quart. Joiirn. (Jcol. 
S'oc, vol. xxxvii. (1881), p. 91.) 
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ditherea incrassata, &c. scattered throuihout. 
Mija angusfata, especially near ba-se. 

Clioeolate-brown or f i'/v'fl. ildtniitcri. Cer. ii.viKlnc'nidum, 
lilackish sands. (, NaLiva labdlala, Milan, fiisi/vrmis. 

Blackish-brown sands, jVf)-;Y;Hrt bed .fA'- """;«i'rt, M. fust- 
,,,.,,,., <- Jormis, t.obui'ata, 

--> very still tenacions clay. 

i(WHff«-limestoiie, "lIuw-LcdKc liiiie-fi. lotuihcnia fi'si- 
stone." ■( formU, &c. '' 



Whity-brown or yellow sands and sand-rock, with layers of 
Paludina and Potamoimja. 



[The base concealed by tuniljle and underclitt.] 
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met with would have necessitated the use of liuiDg tubes if it were 
to be continued. North of this point the dip quickly carries (hu 
base of the Headon P>ods bi'luw the sea level. 

Returning to the western cud of Headou Hill we find a thick 
limestone forming tlie top of the clitf. The position of this lime- 
stone is close to the base of the Upper Headon Beds, and it over- 
lies a series of marine clays and sands full of Cerithium, Osirtu, 
and Cythcrcd. These marine beds belong to the Middle Headon 
Series, but unfortunately they are not at the present time clearly 
exposed, except at the two ends of the Hill. 

From this point the marine beds are almost entirely hidden by 
landslips for about a mile but the limestone can be followed, and 
in a similar position below it at the north-eastern end of the hill 
the marine beds again occur. Part of these can be well examined 
at the present time, though they are not easy to find unless one 
has first identified the thicli Limnsean limestone. 

jNIessrs. Keeping and Tawney give a carefully measured section 
at this point, which is here reproduced. Fig. 36 {see page 136). 

The base of the thick Upper Headon Limnasan limestone at 
the point where it leaves the coast is about 120 feet above the 
sea, and at the north-eastern end of the Headon Hill outlier it 
has fallen to about 110 feet. Crossing the small valley which 
divides Headon Hill from a lower hill nearer Middleton, we find 
the thick limestone at a height of 1-30 feet. From this point it 
falls in less than a quarter of a mile to about 110 feet. Then 
it flattens for another quarter of a mile, and remains at the 
same level at the northern extremity of the outlier near Amos 
Hill. 

Returning to the coast we find the Oyster Beds in the marine 
Middle Headon Beds about 95 feet above the sea at the point 
where the cliff becomes low near Widdick Chine. Half a mile 
to the north-east there is a small hill on the northern side of 
Weston Chine which just reaches 100 feet. The upper part of 
this hill is occupied by a brick-yard, and 7 feet down in the clay, 
i.e., at about 93 feet, the Oyster Bed is again found. It is full of 
fossils, but they are not well preserved ; the species noted were 
Ostrea vehitu, Cyihereu incrassata, and Bncdnum lahiatum. 
Thus the same flattening of the beds for a short distance occurs 
here which we have already noticed in the limestone. 

Still further inland, to the north-east, the Oyster Bed is again 
met with in a large brick-yard near Amos Cottage. Here the 
height is about 60 feet. In this brick-yard the fossils are all in 
the state of casts, and only Ostrea rchitn and Cj/tJierea incmsmta 
could be determined. 

Returning to Totland Bay, we find the dip to become higher 
and the marine beds again to strike the cliff a few chains north 
of the Coast Guard station, at a height of about 80 feet. From 
this point these beds can be followed continuously, except in the 
parts under Warden Battery, and over short distances where the 
face of the cliff is obscured by talus. A few yards north of ITow 
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Ledge the base of the marine beds falls to the level of the beach, 
and from thi.s point nearly to Linstonc Chine continuous sections 
are generally exposed, for there is little talus, and the lower part 
of the cliff is sn full of fossils that it jnesents a vertical face. 
The thickening of the Oyster Bed, and the way in which it cuts 
into the underlying clay full of Cytkerca, are very noticeable in 
this part of the cliffl 

We have now reached the section which all geologists visit, and 
from which the majority of the marine Headon fossils have been 
obtained. It may therefore be well to stop for a moment to point 
out that even this most purely marine portion of the Headon 
series is full of freshwater shells. A few minutes search is sure to 
yield several specimens of Liiiiiueii and Cyremi mixed with the 
Oysters. The underlying clay full of Cythcrcn is more thoroughly 
marine, but it also contnins a good many valves of Cyreiui. 
However there is a decided and essential difference between these 
marine beds with drifted freshwater shells, and the beds full of 
l'iitiim<iiny<i, Mclania, and Potaiiiiilrs, which lie above and below 
them. These fossils probably point to deposition in bracldsh-water 
lagoons and not in the open sea. Like all accumulations formed 
in such conditions, therefore they contain abundance of individuals 
belonging to very few species, instead of a wonderfully varied 
molluscan fauna like that of the Middle Headon Beds. 

The How Ledge limestone, which underlies the marine bed, is 
another well-marked horizon. This stone is a band, from 3 to 
5 feet thick, of freshwater rather tufaceous limestone full of well 
preserved LimiKBu and Pluiwrhis, belonging to many species. The 
perfect preservation of the fossils, the softness of the matrix, 
and the ease with which the bed can be examined, render this 
the favourite bed from which to obtain these shells. The rock is 
always visible between How Ledge and Warden Point, and can 
be traced continuously southward to the Coast Guard Station. 
Llere it passes inland, but jNfossrs. Keeping and Tawney identify 
it with the Limnasan limestone at the top of the Lower Headon 
Beds at the north-eastern end of Headon Hill (see section p. 136). 
A section of the lower part of the cliff near Colwell Chine, o-lven 
at p. 242, shows tlie small reversed or overthrust faults developed 
in this limestone by lateral pressure connected with the formation 
of the great uniclinal fold of the Isle of Wight. 

A short distance below the How Ledge limestone is a mass of 
calcareous concretionary sandstone and sand, formincr Warden 
Ledge. This sand is traceable at intervals for about a mile. 
South of Warden Ledge other thin limestones form a /ninor ledo-e 
on the foreshore. These limestones, full of Chara and Limnfea, 
can be traced nearly to Widdick Chine. 

The sections of the Lleadon Beds near Cliff End are, un- 
fortunatel}'-, somewhat obscure at present (1889), and the thinnino- 
out of the thick Upper Headon limestone renders it difficult to 
trace tlie iioithward litnit of the Headon licda. JNIessrs. Keeping 
and Tawney identify the thick limestone of Headon Hill with a bed 
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1 foot « inches thick at Cliff End.* This correlation is probably 
correct, but it has been found impossible to connect the bods by 
raapping. 

Inhmd sections of the Headon Beds are rare — at least sections 
which yield any evidence of definite horizons seldom occur. \ 
very fossiliferous section is exposed in a miniature chine, cut 
between the north-east corner of Freshwater (All Saints) Church- 
yard and the marsh. A good deal of gravel has slipped over the 
beds, which are only clear at the bottom of the clumnel, so that 
it was impossible to obtain any measurements. The principal 
fossiliferons bed consists of a mass of shells in a slightly hardened 
sandy matrix. The species collected in 1887 were Planorbis 
obtusus, NcritiiKi concava, Ncmutura parvuhi, 3Ie/inna muricatd, 
Mchiiiopsis au/jj'/nf/formis, Limyicea lonffiscafa? Hi/drobia Chasteli, 
Ccrithium elegans, Ci/rcnu obovata, Cijrcna deperdita, Serpula, 
Chiira. The specimens of Ncritina are particuhirly fine, being 
unusually large, and with the colour well preserved. 

Another manuscript list of fossils from " Wheatlow Brook, near 
Freshwater Church " (apparently the same locality), gives Ancil- 
laria buccinoidcs, Ccrithium concavum, C. elegans, C mutahile, 
Melanopsis fusifurmis, M. airinata, Natica depressa, Nerita apcrta, 
Neritina concava, Paludina Icnta, Cyrena obovata. These fossils 
were collected about 18.52.t In both cases the beds seem to 
belong to the base of the Middle Headon Beds — tlie "Neritina 
Bed " of the coast section. 

The well at Golden Hill Fort must have jjenetrated almost the 
entire thickncs.^ of the Headon Beds, but unfortunately the record 
of this well has been kept in such a way as to render it almost 
useless for geological purposes. The section will be found in the 
Appendix. 

Besides those mentioned, there were several temporary sections 
near Freshwater, showing clays with Pvtamomifn and Paludina. 
A well at Poundgreen, 7 chains north-east of the cross-roads, 
seems to have reached the Headon Hill Sands. It showed : — 

Lower Headon f Green clay with Paludina and Potamomya. 
Beds. I Black clay with crushed Planorbis. 

Sand. 

The thickness of the beds could not be ascertained. 

Crossing the Yar, the old marl pits near the Yarmouth roiid 
are in green clay, with Potamomya — profiably Lower Headon, but 
no section is now visible. East of these pits the dip becomes high, 
and there are no exposures For three miles. 

Near Little Chessell the beds again flatten somewhat, and 
sections of the shelly Middle Headon Series can be seen extending 
for several chains along the stream course about a quarter of a 



* Op. cit., p. 90. 

t I cannot learn definitely who supplied this list or who collcctt'd or determined 
these fossils (though jSIr. Bristow thinks it was the late Mr. W. H. Baily), and am 
unable to find any place named Wheatlow Brook, near Freshwater. — C. R. 



liO GEOLOGY OF THE ISLE OF WIGHT. 

mile north-cast of the farm. Here the following species were 
collcctiMl by J. Ehudes, the fossil collector of the Survey : — 

Cerithium elegans. 



Chara. 

Cyrena obovata. 
Cjtherca incrassata. 
Tellina, sp. 

Ancillaria bucoinoides. 
Buccinum labiatum. 



Hydrobia, sp. (young). 
Melania murioata. 
Melanopsis subfusiformis. 
Natioa labellata. 
Nematura parvula. 
Neritina concava. 
Pleurotoma headonensis. 



The Cerithium is very abundant, in a shelly sand, and there is 
also a bed of clay foil of Cythcrea, but it is difficult to make out 
the true succession. 

Further north, about 8 chains south of Eades Farm, a ditch 
section shows clay full of Potamomi/n gregaria. On the opposite 
side of the stream fossils are ploughed up abundantly in the 
fields. Those collected by J, Rhodes were Cyrcmi clcpcrdita, 
C. (ilidviitii, Hi/drolii<i Cliiistdi, Mehmujisin cariiuitn, Mchinia 
inuric<it(i, Ncriiiiiii concnra, Nematura parvula, and Planorbis. 
There is nothing among these to show to what part of the Headon 
Series this shelly clay belongs. 

From Newbridge eastA\arcl to the Medina, the beds are nearly 
vertical. Not a single section of the Headon Series is now 
visible there. 

At Newport, though the beds cannot be examined at the surface, 
the whole thickness of the Upper and Middle Headon strata 
seems to have been penetrated in a well at Messrs. ]\Icw and 
Company's Brewery {see Appendix, p. 30J). It is not easy to fix 
the boundary between the Osborne and the Headon Beds, but 
taking it as occurring at 259 feet from the surface, we have thick- 
ness of 181) feet down to the sand which yielded water. Of the 
18i) feet of Headon Beds, at least 82 feet should be referred to 
the Upper Headon, and the remainder to the marine iNliddle 
Headon. Any attempt to correlate the minor subdivisions 
would be unsafe, for the samples preserved were small, and the 
thickness of the different beds appears to have been greatly 
increased by lateral pressure. Within a few hundred yards of 
this well lies the area of sharpest folding. 

At West Cowes another well has been sunk to supply the town 
(.sef Appendix, p. 313). Here again the boundary between the 
Osborne and the Headon Series is very difficult to fix, but it 
seems to He about 268 feet from the surface. At :-365 feet, i.e., 
!J7 feet below the top of the Pleadon Series, the shelly " Venus 
Bed," commences, and from a sample of clay brought up froni that 
depth the following species were obtained: — Cgt/irrra incra.'i.'iata, 
Cgroia, sp., Bucriinuii hihiatmn, Natica lahcUaUi, Nonaturu 
parvii/a, and an otolith of fish. From ST.") feet a sample of green 
clay contained N'atira and indeterminable shell fragments. From 
the spoil heap at the well a considerable number of species were 
obtained,. lud thougli (he exact depth from which they came could 
not be fixed, they certainly belong to the clays at about 414 feet. 
The species collected were : — 
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Cai'dita simplex. 
Cytherea inorassata. 
Corbiila ouspidata. 

pisum. 

Cyi'eua deperdita. 

obovata. 

Ostrea ventilabrum. 



Buccinum labiatum. 
Bulla, sp. 

Canoellaria elongata. 
Cerithium elegans. 
Natica labellata. 
Pleurotoma plebia. 
Rostellaria, sp. 
Voluta geminata. 



The occurrence o£ Cardito simplex ami Voluta gemiiintn. is inter- 
esting, for these are Brockenhurst species previously rare or un- 
recorded from the Isle of Wight. Both are abundant in this well. 
Between 420 and 434 feet grey shelly sand with Natica, 
Pleurotoma, Nematura, Potammnya, Cyreiiu, and Planorbis occurs, 
so the Middle Headon Beds seem to be at least 113 feet thick. 
This thickness is much greater than at the -svest end of the island 
but agrees very well with the WhiteclifF Bay section. The increase 
of thickness of the marine beds is apparently due to the incoming 
of the Brockenhurst beds, which are absent towards the west. 
Below the sand the boring penetrated 3 feet into clay, in which 
no fossils were observed. This clay ought perhaps to be referred 
to the Lower Headon Series, for the occurrence of Potamornya 
and Planorbis in the bed above .seems to indicate a change of 
conditions at this point, but unfortunately the boring was carried 
no deeper. 

Another well, at Woodvale (see Appendix, p. 315), a short 
distance from the last section, penetrates alxjut 13 feet into the 
Middle Headon Beds, with Potamomya^ yrciiinin, Cyrcna oLvvatu, 
Ostrea, Mclania muricatu, Cerithium convnuum, C. trizonatuin ? 
The beds seem to correspond with those seen on the foreshore at 
Osborne. 

The Headon Beds reap,)ear for a short distance at the extreme 
northern point of the Island, brought up by a local undulation 
connected with the rise of the beds on the north side of the Isle of 
Wight synchne. During the progress of the first Survey of the 
Island these beds were well seen at the foot of the cliff near 
Osborne and Norris Castle. But now the building of the sea 
walls and the erection of groynes has almost entirely hidden the 
sections, though abundance of Cerithium concavum can still be 
found on the beach. The following description of the beds is 
entirely taken from the first edition of this Memoir: — 

Due north of East Cowes, a Uttle round the first Point, light- 
o-reen and red sandy clays, with bands of compressed Melania 
costata and bivalves, forming a shell-marl, have slipped from a 
hio-her level on to the shore, and Paliidinu Icnta, Cyrcna ohovata, 
Potamides (Ceritldum') concavum, often in a silicified condition, 
lie scattered in great profusion on the beach. 

Immediately under these, apparently, and seen also on the 
shore, are 1 to 2 feet of greenish-grey clays, with occasional sandy 
laminse, and numerous bands oi Potaiimniya sparingly mingled with 
Paludinu Icnta, Cyrcna ohovata, and an occasional C. pidchra. 

Bands of crushed Paludiita Icnta occur hjwer down, succeeded 
by bands of MeluiwiJsis, with remains of Fish (scales, vertebrte, 
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and teeth). Green sandy clays follow, with thin yiyritised bands 
of shells, a band of LiimicBu loiujixcatti and smaller subordinate 
liiyers of Piitamomya. 

Here the beds undulate, and towards the ])oint above Norris 
lower beds make their appearance. West of the Point green 
clays are seen at the base of the cliff 4 inches thick, under a 
2-inch hand of clay-ironstone. These clays contain Mehinia 
tiirrithxinui ': and a black Cypris. Upon the clay-ironstone lies a 
band of Cyriiui jndchrti followed by greenish clay 1 foot thick, 
full of CyrcHii ohovata, occasionally with the valves in contact, and 
most numerous towards the upper part. Three feet beneath the 
ironstone another similar band occurs, separated from the first by 
green clays, with five or six bands of Potaiuomyo. Belovf the 
second band of ironstone green clays, with Oysters succeed, 
associated with Cyrcna pulchra, C obon/t", Crritlmim, &c. 

On the shore, about 50 yards westward from the wall of Norris, 
pyritiferous bands of Potninnmyii underlie the green clay with 
oysters, and the section may be there continued as follows : — 

Ft. In. 
Green sandy clays, with an oyster-band 2 inches thick - - 1 6 

Grey sands, fossiliferous in the upper part, where they are also 

laminated, and passinf^ into ferruginous grit - 2 G 

Light-greyish clayey sands, with 2 inches of Potamomya in the 

upper part - - - 4 

Beds not seen - - 3 or 4 U 

Greenish sands, with Melrmia muricata and Potamomya 

Greenish clay, with a few Potamomya ■ 1 

Consolidated and partly pyritised bands of Putomomya, between 

which are layers of greenish sandy clay full of CAara, fish-scales, 

and Melaiiiu muricata in patches - - - .5 II 

Light-green sandy clay, with comminuted Cyrena 

North of Noiris, by the sea-wall, the beds on the shore at the 
Point are crowded with Cyrena oljornta and I'dtiimidcs ; Cyrena 
jiiilclirii and oysters being someA\'liat scaice. 

The shells already uciticed us being so plentiful on the beach 
nearer East Cowes are probably derived from these beds, which 
are must likely lower than those with consolidated bands descril)cd 
in the preceding section. Opposite the Point they are probably 
covered by the sea. Hence to the wall separating the lioyal 
grounds from those of Nori'is the strata are concealed ; but on 
the shore opposite the latter, sands with Potiiiin'iles, Ci/rena, and 
( )ysters, agnin appear. 

East of Cowes and Newport there are no sections of the 
rieadon Beds till Whitecliff Bay is reached. However the trial 
borings Nos. 116, 117, and 118, about two miles ea>t of Newport, 
indicated freshwater beds belonging to the Headon Series, thouo-h 
they yielded no characteristic fossils. 

At WhitecM Bay the Headon Beds are 212 feet thick, and 
are divisible, as in other parts of the island, into three sections — 
a middle marine, and an upper and a lower freshwater and 
estuarine. 

The following section is that measured during tiie oiio-imil 
Survey, with some corrections and additions made in 1<S88 : - 
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Upper Headon 
Beds, 58 feet. 



Middle Headon 
Beds, 126 feet. 



Lower Headon 
Beds, 28} feet. 
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Headon Beds in Jf' hifcc/lff Bay, 

("Grey, reddish, bluish and ash-coloured Ft. In. 
laminated clays. Layers of Potamomya 
(frei/aritt, with occasional Paludina lenta, 
Me!a)ii(i 2 sp.. Fish-scales, Serpula on the 
Paludina and Potamomya - 
Grey laminated clays. Unio, Cyrena obovata 
Sandy clay with calcareous concretions. 

Litnncca caudata, Chara Wrightii - 
Ferruginous sands and calcareous hard bands. 

Hydrobia,Sic. 
Green clay, with Cyrena obovata - \ 

Brown clay, without fossils - - J 

"Vellow sand, without fossils - 
Marl and green clay with calcareous concre- 
tions. Cyrena obovata, Jjimncea longiscata, 
Planorbis euomphalus, pieces of wood 
White sand with thin layers of whitish clay - 
Alternations of carbonaceous clays and 
greenish sands, Cyrena obovata, Potamides, 
1 Chara IVrightii 
Green sandy loam, with a few casts of marine 
shells. Psammobia compressa, Cytherea 
incrasmta, Cyrena • 
Blue sandy clay. Cytherea incraasatn very 
abundant at the top ; Cerithium pseudo- 
cinctum 

Stiff blue clay, full of fossils. Cytherea in- 
crassata, Psammobia compressa, Cyrena 
obovata, Fiisus labiatus, Cancellarin elongata, 
C. muricata, Natica labellata - 4 

Sand or sandy greenish clay weathering 
brown. Ironstone nodules. Casts of 
marine shells - - 7C 

Brown sandy clay, often with nodules con- 
taining niai'ine shells and iish-remains. 
Cardita deltoidea, &c. 12 

Brown clay, containing pieces of the under- 
lying clay and flint-pebbles, and full of 
marine shells. Ostrea, Modiola, Cardium, 
Cardita deltoidea, Cytherea incrassata, 
Calyptrasa, sp. Fusus, Valuta spinosa, V. 
geminata, &c. (Messrs. Keeping and 
Tawney record 62 species of moUusca from 
this bed and compare it with the Brocken- 
hurst zone of the New Forest) 2 

"Green freshwater marls, with seams of Pota- 
momya jjlana, Planorbis, Limiuea, &c. 
Grey sandy clay 

Hard ferruginous sandstone - - - 

Pale-green clays, with seams of lignite, and 
ironstone nodules. Palndinn lenta, Liinna-a. 
Planorbis euomphalus, P. obtusus, &c. 
Carbonaceous clay and lignite 
Green clay, ferruginous at the base. No 
fossils observed - - 4 
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212 3 



Here, as at Cowes, there seems to be a tendency in the marine 
bands to thicken at the exjjcnse of the estuarine Lower Headon 
Beds. These marine bands become more thoroughly marine, losing 
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Fig. :>7. 
Cylhcrcd incrn^siilji, Desh 



to ;i large extent the admixture ut I'resliwater shells which is so 
conspicuons at the west end of tlic Island. The tufaceous fresh- 
watei- limestones have all died Dut, and most of tlie piu-el}^ 
freshwater beds seem to be largely replaeed by beds of estuarine 
origin. However, the occurrence of derivative fragments of the 
underlying freshwater clays at the liase of the marine beds, shows 
that the thinning out of the lower series may be due to actual 
erosion, and not to a replacement by contemporaneous beds of 
marine origin. Messrs. Keeping and Tawney record the occurrence 
of a similar line of erosion at the base of the Brockenhurst Beds 
in the New Forest. 

In Whitecliflf Bay two principal liorizons in the marine beds 
yield most of the fossils. The lowest zone is about 30 feet from 
the base of the Headon Series and the greater ])art of the fossils 
arc crowded into a seam a few inches thiclv". The most alnmdant 

species are the 0.-<lrei(, Nuciihi, Car- 
ilitii iiciitlcostu, Oi/tlicrcii nicni.ssatu 
(Fig. .37). Pleiirdf.oinii, and V'ohi.ta 

spilLlltill. 

The other l^ed is a shaly clay about 
90 feet higher. This latter seems to 
correspond with the " Venus Bed " 
of Cohvell Ba)', and contains a similar 
asscmlilage of fossils. Among the 
common species are Gijtln-ren incnis- 
safii, (jorhiihi ilcltoiilca , Ostrcii, Siiii- 
i/iinio/iinii, Ccritlu.iiin iisciulo-ciiii'tiiiii, 
Voliitii sjiinotid, &c. 
A large number of the marine mollusca of the Ileadon Beds 
r:uigc downwards into the Barton Clay, but about half are peculiar 
t(i the Oligocene. This apparent lireak between the P^ocene and 
the Oligocene will jjrob.abiy disap[)ear when the marine fossils of 
the Ldircr Headon Beds and of the Headon Hill Sands are better 
known, but at present it is sufficiently marked. 

GijtJtvrcii. in criissiitd, 
I'l'^-'''^- though especially abun- 

dant in the Middle Hea- 
don Scries, has a. some- 
what extended range, 
from the Barton Clay to 
the Bemjjridgc Beds. It 
gives the name to tlie 
well-known "Venus bed " 
of Collectors, the Gijtlicrca 
having formerly been 
knoAvn as Veni/.x iiicn/x- 
t^Kiii. Among the other 
abundant marine bivalves 
may be mentioned the 
thick banks in Colwell Bay, and the 

rauires 





Oslrra nliilii, which fori 



Oslrra fiiihrlhilii. (Fig. 38), a mu(jh scarcer species which 
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downward into tlic Barton Clay bnt does not occur above the 
lieadon Series. Nacidn keudoiicnsls ia also very plentiful in 
ColwellBay. 

Tlic estuarine and freshwater bivalves most commonly met with 
are species of Potamonvjd. (Fig. 39) and Cijreiiu. These occur in 

Fig. 39. 

Potamomija plana, Sow. 




vast numbers in certain beds. Uiiios (Fig. 40) are more rare and 
are generally confined to thin seams. 

Fig. 40. 

Uiiio Soluadri, Sow. 




The most plentiful univalves in the marine and ostuarinc beds 
arc several species of Gcnthiinn, including C. (■iiinyinnii (Fig. 41) 
and 0. jisciido-ciuftian (Fig. 43), MeZ/indjis/a si/fifus/Jhrmis 
(Fig. 42), Buccinuiii loJiintiun, Mii.rex scxdeidutiis, Nerltu aperta, 



Fig. 41. 

Cerithium 
cvncavwn, Sow. 




Fig. 42. 

Melunopsia 

subfusiformis, 

Morris. 



jji 



cudd 



Fig. 43. 

Ccritlnuin 
■cinctum, D'Orb, 





Nerituia eoncava, AnciUdrid hiifcindides, Mchniid vruncatd, and 
several species of Gaiicelhirid, N<(ticd, riei(.rotom<(, and roiida. 

E 56786. K 
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The mollusca ni' the freshwater limestones arc nearly all 
Limiiaiids Ijelonghip; to the genera Limufen and Planorlns, 
Liiiinwa htiKjiscdtd. (Fill. 4.")), and Flanorhls euomjihahis (Fig. 44), 

Fig. 44. Fig. 45. 

ridiiiirhix eui>iiijih(iUis, Sow. Lirnuaa longiscatu, Sow. 






Ftg. 46. 
Pah(flht/i Ifiitti, 



s. 



ow. 




being perhaps the most abund:mt and consjiicuons species. 
Piihidhia lentil (Fig. 46) is a very abundant species throughout 
the Oligocene Beds, especially in the fresh- 
water clays and marls. Ncmntiini pamihi 
is very ]ilentiful, and more generally dis- 
tributed than is often thought, for its small 
size causes it to be overlooked. There is 
also a considerable number of species of 
land-shells scattered through the lime- 
stones, luit these are not so often met with. 
They however point to the close proximity 
of the shore. 

Of other fossils the most commonly found 
are valves of Baluniis ii miuifonnh in the 
uicules of Cluira, generally ('. Jl^rh/litii (Fi<T. 
of the series, but especially iu the 
Ncrifina-h<iA at the base of the Middle 
Headon beds. Vertebrate remains arc 
comparatively scaice. Except Chnra, 
there are few rLcognisablc jilants. 

Like the other Oligocene beds, the 
lleadou Series seems to be mainly of 
lagoon or estuarine origin. In ' the 
Middle division we Inive'truly marine 
. , . , ''<?'!», but these are interbedded with 

otl,cr8 deposited in brackish water. The Upper and Lower Headon 
Leds are mainly fresh, or brackish-water deposits, and there seems 
to be an entire absence in them of purely marine genera, sucli as 
liiliiiii, Aiiri//iinii, P/r/initomii, Nalirii and Ci/thcrca. 



uiarine 
47) in 



bed.s aiK 
almost 



any part 



Fig. 47. 
Churn iVrif'litii, Forbes. 
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Every variation in the amount of salt in tiie water seems to have 
been markeil by a change in the fauna. The purely freshwater beds 
contain few moUusca except Limna'a, Planorbis, Paliidhui, Unio, 
and land-shells. The different species of Futamomya, Cyrena, 
Cerithium (^Potamides), Melanin, and Melanvpsis appear nearly all 
to have liked water containing more or less salt. So we have a 
gradual change to beds containing Oysters, and then to beds with 
Volutes. 

Besides these indications of varying conditions, it is interesting 
to observe a general tendency in the beds to become more fresh- 
water towards the south-west, while tufaceous limestones appear 
in that direction. The land-shells also point to the proximity of 
land, as do the pebbles of flint.* Unfortunately at the point wiicrc 
the most rapid changes are taking place — at Headon Hill — the 
beds have been cut off by denudation. We cannot therefore see 
whether the beds show any tendency to overlap each other, or to 
overlap the underlying Eocene. 



" Pebbles of Chalk have been recorded, but they appear to be really white flints . 
The flint pebbles in the Headon Beds are sometimes weathered to the centre 
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CHAPTER XI. 

OLIGOOENE— cwift-/t/«a/. 

Osborne Beds. 

Between the Upper Headon beds, containing Potamomya and 
the Bembridge Limestone, intervenes a series of strata to which the 
name of " St. Helen's Series " was originally applied by Professor 
Forbes in consequence of the " conspicuous features presented by 
them between St. Helen's and Kyde." This designation was, 
however, subsequently changed by Professor Forbes to " the 
Osborne Series," on account of their being displayed in the cliffs 
and grounds of the Royal demesne, — a small distance to the east 
underlying the Bembridge Limestone, and a little to the west in 
conjunction with the Upper Headon beds, with which they do not 
appear in connexion at the locality after which they were named 
in the first instance. 

The total thickness of the Osborne Beds varies from about 80 
feet at each end of the island to 110 feet at Cowes and Newport. 

Commencing at the western end of the island it will be per- 
ceived, on comparing the sections of the Osborne beds at Headon 
Hill with those at Cliff End, that the thick bed of concretionary 
limestone seen in the former locality altogether disappears in the 
latter, where it is most probably represented by the mottled clays 
and marls in which the remains of Turtle are found, and bv the 
clays with pale-green nuduLir concretions containing Linutaa 
longiscata, Palndinu glohuloicles, &c. 



Osborne Series at Heacloji Hill. 

Ft. In. 

Whitish (passing into red and blue) marls, with occasional hard 
bands, and courses of nodular concretions nf light-grey argil- 
laceous limestone in which occur traces of shells and turtle hones. 
In the concretions are Lininrea longiscata, Planorbis discus, 
P. obtusus, P. oliijyrutiis, Pnlmjina, sp. - - . 

Grey shale, with crushed Paludina lenta, fish-vertebrfe, &c. 

Ferruginous and nodular band 

Grey shale, Paludina levtu, Mvliiuoflxix cariiiata. Melania cnstata. 
The Fish and Plant Beds 

Yellow, red, and blue sandy clays - 

Thick concretionary limestone, with silicious concretions sometimes 
of large size and used for building. This band almost disappears 
northward. Fossils scarce, hinma-a. lovijiscala, Planorbis euom- 
phalus, P. lens, Pnliidinn lenta - - . 

Greenish-white calcareous clay 

Sandy ferruginous band - - - . 
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The courretionnvy limestone cfan be traced inland towards Mid- 
dlufou, forming u uold feature in the hill. At the old limekilns 
near Greens it contains Bidiniiis cllipdriis, Liiinw.n. and teeth 
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of Pal (Bother ium minus ? This rock was formerly referred to the 
Bembridge Limestone, but both its lithological character and its 
continuity with the concretionarj' limestone of the coast show- 
that ic ought, to lie referred to the Osborne Series. 

Between Headon Hill nnd Linstone Chine as will be perceived 
by Forbes' sketch (Fig. 48, page 149) the Osborne Series has been 
removed by denudation, and the cliffs consist of the subjacent 
lleadon Beds. At Cliff End it reappears beneath the battery, 
and can then be traced at short intervals along the coast nearly to 
the river Yar. 

The Osborne Beds in this locality were examined by Professor 
Forbes and H. W. Bristow in 1852. Forbes revisited them twice 
in the spring and autumn of the following year (1853), and in 
the present year (1888) they have been re-examined and partly 
re-measured. Owing to the constant landslips considerable 
difficulty attends the determination of the relative importance 
of the (-everal beds. The increased thickness here accepted for 
the lower part agrees so well with what has been obtained at 
other sections, and was proved so carefully by levelling, that some 
of the original measurements must evidently have been taken from 
a slipped mass. 

Osborne Beds at Cliff End. 

Feet. 

Bluish sandy and marly clays. Cyrena obovata (this bed is now 

invisible) - - About 10 

Red and blue marls, with lines of nodular concretions of agillaceous 
limestone in which fossils occur occasionally - - 2.5 to 30 

Dark-grey shales, with an ironstone band in the centre. Leaves, 
Insects, and Fish ; Candona, Paludina lenta, Melanopsis carinnta, 
Melniiia costata, hepidosteus, Alligator. (Probably the equivalent 
of the Fish Bed.) ...--. 7 

Reddish and bluish clayey marls, with greenish nodules containing 
shells ; turtle; Limncen longiscata, Hydrobia, and Paludina 
globuloides .... 40 



82 to 92 



Following the Osborne Series eastward, we can detect inliers of 
mottled clay in the plateau formed by the Bembridge Limestone 
south of Wcllow, but no measurements can be obtained. 

Keturning to the coast, we find these beds to be concealed for 
four miles by newer formations which occupy the whole of the 
cliff. However red and green clays reappear from under the 
limestone on the east side of the Newtown River, and can be 
examined for a deptli of about 30 feet in the cHff and in a 
brickyard. No fossils were seen. Half a mile further east the 
Osborne Beds again sink beneath the sea-level and are lost for 
two and a half miles. 

At Gurnard Ijedge the mottled clays reappear, but between this 
point and Cowes they call for no detailed description, being 
almost unfossiliferous and generally much obscured by landslips 
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Tlie cliff's near Oshorno having now l)eoii carol'iilly sloped and 
planted, in this typical locality lor the Osbonu' Scries we can only 
luUoAv Forbes, and the fi)ll(i\viiin- is his descriiitiim of tlii' Ijcds. 

Oiihonif Srr/r.-: iiciir Os/ionir. 

" The slips and slopes at the eastern ]:)ortion of the shore at 
UsborriC'" show mottled red and green clays, overlying a limestone 
composed of broken shells and containing JMcldiiia costnta and 
3Iclaii(ipsu Jtrcris. On the shore lie flags of 
"■ .. sandstone with fucoidal markings, and blocks of 
'7' A'/''""> a greenish sandstone containing casts of Paludina 
roibes. Icntu, often weathered in high relief, Mclnnia 

r.rcanifii, and a lai'ge-bodied lAmnaii of consider- 
able size. Among the marls are layers containing 
entire shells of Mcliniopsis ran'nata, ^[niAl Piihi- 
dince. or Hi/drohice, and Chara nncules in abun- 
dance. This appears to lie an excellent locality 
for fossils." 

" Opposite the lawn that stretches down to the sea in the 
grounds at Osborne, there are no hard beds or rock masses 
exposed on shore, but immediately to the west oF the landing pier 
are strata of exceeding interest, for here we see marls and shales 
belonging to the upper part of the Headon Series. ( )n the shore 
by the pier outcrops of beds of tenaceous greenish blue clay are 
exposed, full of Cyrcna ohovuto, mingled with Pabidina Icntu; 
and in the clay beds in which the foundations of the sea wall are 
jilaced are Ceritliia. At a heiglit of about 'ZO feet above the shore 
is a stratum of ragstone, an imperfect limestone, 2 feet or more 
thick, thickening more westward and thinning out eastwaru. The 
ragstone makes but bad lime. Higher up is a sandy limestone, 
and bands of comminuted shell stone, separated from th? rag by 
marls. In fragments of the limestone I observed numbers of 
Paludina Icnta, accompanied by [leculiar large-bodied LintncecB of 
considerable size, and occasional lines of Ujiiones, somewhat 
resembling U. Solandri in outline, but a larger shell. The Palu- 
dina: were often lying loose in their cavities, and had their shells 
frequently preserved. I found portions of a large Planorbis, 
apparently P. cuoniphalus ; also Planorhis ohtusns, and another, 
P. jdatijatama. Mcla.nia. cxcavata. and lines of broken Cyrcna 
occurred in a gritty band. Pale blue and purj^le shales, about 
10 feet thick, capping yellow sands that become white eastwards, 
surmount the grits, and are succeeded by ferruginous marly and 
stony bands containing casts of PahuUna lento., hollow and having 
their cavities lined with crystals of calc-spar, LinxoRa and 
Planorhis. Dark shales, with partings of Ci/rena obiwata, form 
the highest portions of the l)roken cliff. The details of this 
important sectitm are obscured by land shps and cultivation, but 
it is evident that here the ground to the surface is occupied by 

* The olil name of Oshorne, according to Worfiley, -waB Austorborne. 
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typical beds of the Osborne Series, those on the western side of 
the lawn belongino; to the lower or Nettlestone division, whilst 
eastwards we find the members of the higher or St. Helen s group. 
The Osborne sectidn is peculiarly interesting for the link that it 
affords between ihe very different aspects of these beds at Cliff 
End as compared with those at St. Helen's." 

A section in red and mottled clays of the Osborne Series is seen 
in the East Cowes Park Brick-yard. Here J. Rhodes obtained 
C/i'ira, impressions of plants, casts of Luinicea, Fish vertebraj, 
scales of Leji/ilastcus, Clifloiir, Triaiii/x. Crocodile, and the 
astragalus of a small mammal. 

During May of the present year (188S) the Osborne Beds near 
Ryde were re-examined, under the guidance of Mr. Colenutt, who 
has paid special attention to this division. The principal point of 
interest was the occurrence of a bed of clay in which are multi- 
tudes of small fish ( Chi pea vectensis), evidently suddenly Idlled 
and buried before they had time to decay. The thin seam in 
which these occur is difficult to find, but such has been the 
minuteness of Mr. Colenutt's examination that he has been able to 
trace it from King's Quay, near Osborue, to Sea View.* 

The first locality at which these fish were discovered was near 
Ryde House, but dnring this visit the section was obscured at that 
point, though another one was measured close to King's Quay. 
Here the cliff is so obscured by landslips and so much overgrown, 
that the exact position of the Bembridge Limestone cannot be fixed, 
and only the beds on the foreshore can be well seen. Though the 
measurements are only approximate, the changes of character and 
colour of the different clays are sufficiently marked to enable the 
different beds to be recognised. The fish-bed is generally just 
below the level of high-water, and being slightly harder than the 
other clays it often projects through the beach. 



Section cast of King's Qii.aij (measured with the assistance of 
Mr. Colenutt). 

Feet. 
Bembridge Limestone. 

Red and mottled clay (only seen in landslips) - . ■ About 40 

G-reen clay, with scattered fish bones. Scales and vertebrrc of 

Lepidostms abundant, Alligntor, Emys, Trioiujx, and Chelone, 

Theridomys and snake vertebra - . - . . About 4 

Hard grey shaly clay, full of fish bones, and whole fish {Cliqjea 2 

vectoiais) --.... o 

Similar clay with grass-like leaves and lenticular masses of cement 

stones - - - - -3 

Blue clay, with abundance of mollusca. PulucHnfi leiitn, Ulehiimpsis 

carinata, &c. - - - . . g 

Unfossiliferous green clay, to low water, 



55 



* See Geol. Mag., dec. III., vol. v. p. 358. (Aug. 7SH8.) The fish, which is new 
to science, has rrcrntly liL-eii describuil by B. T. Newton under the uume Cliq'ea 
vectensis. See Quart. .Tnitrii. GcnI. .Soc, vol. xlv. p. H2. (Feb. 1889.) 
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West of Binsle.'ul Point, thirty feet of roil nnd jjruon rrnwh are 
displayed at the lia.^o of tlic cliif, supportiiip: hard ligbt-i^i-ecii marl 
with small white concrct'mns ; al)o\-e this siiccriMls a tliiii li:iud of 
decayed shells (fovuiiiio' a- soft shellv limosti)iu>, rho ;^TeaU:r portion 
of Avhieh is e^aiiposed of ti-aiiiucuts of bivalve sliclls), with a sort 
of fimiiiatud ap|icarance. The calcareous band contains commi- 
nuted Ci/rcno, Linincm hwi/iscafii, Unio, JMchiiiia t'xcaiuita, Melim- 
oji.iis, Pliniorhis discus, &c., with two feet of interstratiticd sands 
and saudstrines and grits above it, which ;!,re probably the equiva- 
lents of the siliciotis beds beneath the Bembridge Limestone at 
tlic Binstead quarries. Two feet of soft sand complete the section. 
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At Ryde House a ripple-marked flaggy sandstone (probably 
bed c in the above vfoodcut) immediately overlies the fish bed. 

At Binstead Point the upper calcareous portion of the thick 
bed at Nettlestone comes to the shore, capped with green marls, 
and assumes the character of a bard and compact white limestone 
with 3Ielaiiia cxcavata. Westward of the Point it forms a ledge 
on the shore, which strikes nearly due west in the direction of 
Osborne. About a quarter of a mile east of the Point, sandstone 
appears, (dipping 10° W. of S. at 5°. Gravel and the enclosed 
nature of the ground now conceal the strata for a considerable 
distance : but a few scattered blocks of grit lie under the sea-wall 
opposite the first houses west of the tov/n of Pyde, and a^ain 
midway between Eyde Pier and Apley. 

At the west corner of Apley Wood a bed of calcareous sand- 
stone, about four feet thick (full, in places, of casts of Palndina, 
associated with numerous large Unio, Limncea, Planorbis, and 
occasional bones of Turtle), appears on the shore beneath the sea- 
wall. The shells, which are as much crowded as in Sussex 
marble, are sometimes filled with a greenish marl, the rock itself 
being somewhat ferruginous, and of a jjale ochreous colour. It 
rests upon ragstone similar to that at Nettlestone, ten feet tir more 
thick, under which sandstone, in layers cigliteen inches thick, con- 
tinues to a depth of ten or eleven feet. Under all lies a strong 
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greenish-blue clay for thirty feet more, which contained, apparently, 
crushed Pulvdimr Much of the stone used in the construction of 
the sea-wall has been obtained from the shore here, oi^posite the 
wood. Red and white clays are based u[)on the upper bed of 
stone ; they are seen in the cliffs for a considerable distance, and 
have furnished the earth manufactured at the brick-pits inside 
Little Apley Wood, 

The strata begin to arch from about this place, and in so doing 
disclose a good section of the Osborne Series, especially between 
Nettlestone and St Helen's, as far as Watch House Point, where 
the Bembridge Limestone rapidly descends to the shore. The 
centre of the arch is somewhere near the old Salterns, but among 
tlie fossils found, or the strata brought into view, there is no evi- 
dence of any portion of the Headon series being brought to the 
surface. 

From the semicircular prf^jection halfway along the bay, to the 
notch in the coast near the eastern termination of the wood, hard 
beds with Oluim appear at intervals on the shore and beneath the 
sea-wall, dipping W.S.W. 2°. Opposite Puckpool Farm, and be- 
tween the Point further east and Nettlestone, there is a broad 
expanse of bright green marl, which, although dry at low water, 
and free from blocks of etone, is generally concealed from obser- 
vation by a thin layer of sand. Two hundred yards west of 
Nettlestone Point, thick beds of hard sandstone containing 
LimncEa and large and small PahnVnui, and calcareous bands, 
sometimes formed of comminuted shells, which are the same beds 
as those seen further onwards beneath Priory (Summer-house) 
Point, appear on the shore forming a cliff, and support the path- 
way in front of the Crown Inn. Under the Flagstaff, the shelly 
limestone which constitutes tlie upper five feet of the bed is almost 
entirely made up of comminuted Miluuiii c.vairdtn, with bands of 
Pahnliud lenta the whole resting on flaggy siliceous grits contain- 
ing ripple-marks. The rooks at Nettlestone Point are thick- 
bedded concretionary limestones, in some places soft and composed 
of comminuted Paludina Iciita, in others passing into hard siliceous 
grit. They constitute large blocks on the shore, eight feet thick, 
which weather very unequally into irregular cavities, and contain 
a few small rounded pebbles of flint, larger fragments of sub- 
angular flint. Turtle bones, and fossils with the shells preserved. 
The lower four feet become more indurated and cavernous (honey- 
combed) and pass into hard grit ; while in the freestone, about 
two feet six inches from the top, there is a well-defined band of 
Limnaa, six inches in thickness. Green sand, with large flat len- 
ticular concretions of a yellow colour, which have an in-eo-ular 
surface and resemble septaria, overlies the limestone. 

Round the Point, the upper part of the thick grit becomes an 
indurated marl of an ochreous colour, with greenish-orey, aro-ijlo- 
calcareous concretions ; while further east, a short distance'^Avest 
of the boat-house, it l)ecomes a limestone (containing CJuira and 
Limncea loncjiscata), which has been quarried on the shore for 
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building stone. This change of mineral character apparently 
escaped the notice of Professor Forbes, who has described the 
bed, both undir its normal and altered aspect, in his section of the 
Nettlestono Grit, at pages 74 and 75 of his memoir on the Fluvio- 
marine formation of the Isle of Wight, as two distinct and separate 
strata, Nos. 9 and 10. 

The following is Forbes' detailed section of the beds in tlie 
centre of this anticline : — 

(1. St. Helen's Sands.) 

1. Immediately under the lowest bed of the Bembridgo Lime- 
stone (here ilivided into three bands) occurs a band of dark 
greenish carb naceous clay, breaking with a sub-conchoidal 
fracture, and forming a truncated stratum in the cliff; 1 ft. 6 in. 

2. Pale greenish white and yellowish marls, with patches of 
calcareous sand and comminuted shells ; also argillo-calcareous 
nodules of various sizes. In this bed a characteristic fossil, 
Melania excavata, occurs in abundance, and has the shell 
preserved. 8 ft. 

3. Pale green, yellowish, and white sands, hardening into sand- 
stones, with large lenticular siliceous concretions and spongoid 
bodies. Melania excaratii is plentiful here and there, and 
occasionally occurs crowded. A small Hydrobia is also present ; 
and from a mass of loose sand I extracted a Helix with the shell 
entire, apparently Helix ormphalv.x, but unfortunately destroyed 
the specimen. 14 ft. 

4. Greenish-yellow irregular and concretionary sandstone, with 
siphonoid or fucoidal bodies ; 3 ft. 

5. Yellowisli and whitish sands, with a line of purple (manga- 
nese ?) nodules and siliceous concretions below ; 9 ft. 

6. Ijaminated white sands, indurated into quartzose flags above 
and below ; the upper surface exhibiting strong current marks. 
This band is remarkable for its contents, including Limnaa 
lonqiscata, a shorter species of Limncea, resembling L. peregra, 
Planorbis ohtusus, and Melania excavata, all in the condition of 
casts. The fossiliferous portion is in the lower part. 3 ft. 

7. White sandy clay, with a band of broken Cyrence ; 2 ft. 

8. Greenish-blue clay, seen on shore at low-water, containing 
CypridtB and traces of Melania and Cyrence (C. obovataT). The 
thickness may be estimated at 8 ft. [This apparently contains 
the fish-bed discovered by Mr. Colenutt.] 



(2. Nettlestone Geits.) 

9. Imperfect softish bright yellow limestone, riddled by minute 
confervoidal cavities, hardening into a building stone by exposure 
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to the weather. Not very fossil if erous, but contained LimncBa 
Idiii/isfiitii, a larsce full-bodied species, Hydrohia;, and Chnra 
niiCLiles (C/z'/ra LijcUii). This limestone maybe seen opposite 
the boathouse near NettlestonC; but as it is much carried away is 
not evident except at a low water. It is the equivalent of the 
band in the slope at Whitecliff Bay. 2 ft. 

10. Bright yellow and white marly clays, with patches of 
<:reenish sand, filled with areillo-calcareous nodules of various 

ml 

sizes. In these nodules the Melanin excavdta abounds. These 
clays do not appear to exceed a thickness of 4 ft. 

11. Freestone or rag, with siliceous concretions passing into a 
grit. A great part of this bed is made of comminuted univalves, 
the fragments smaller and finer below. In the middle portion 
occur bands of unbroken Pnhidhin Jcnta. This is the bed of 
which portions are thrown up in the line of the fault below 
Summerhouse Point, where it is very conglomeratic and includes 
pebbles of flint. Similar pebbles are seen here and there in it at 
Seafield. It is used for a building stone there, and for making 
the groins on the shore east of Ryde. In these beds the casts of 
Mclaiiid c.rcttrafif occu)' in myriads, also PhIikHhii lenta, Hydrvhice, 
a short jMrlaiiopsis appai'ently il/. hrcris, l\Ichinopsis mriiinfa, 
Phinorhis rofiinddtiis (scarce), T/iwnaa loiK/iscatti, and the short- 
spired species, vertebrse of fish, and fragments of turtle. 8 ft. 

In a block in a neighbouring wall I observed impressions of a 
small and peculiar Crritliinni, and remains of a large shell, 
apparently Achatina cdsielhitd. 

12. Softer and whiter sandstone, with frequent calcareous con- 
cretionary bands, containing I/nrinaa loiu/ismtd^ and separated by 
a thin layer of compact sandstone with impressions of Unio, 
form a compact flagstone with fucoidal impressions. 4 ft. 

13. Shelly sandstones, often studded with angular flints ; 6 in. 

14. Soft calcareous stone, with P(diidind h-nta ; 6 in. 

15. Flags of sandstone, with large ripple marks; 6 in." 

At Sea-View the fish-bed occurs at the base of the cliff a short 
distance east of the Pier, and as the Nettlestone Grits sink 
beneath the sea-level close to the Pier, it is probable that the fish- 
bed is in the clay at the base of Forbes' higher division, or 
St. Helen's Sands. At this locality, as near Ryde House, ripple- 
marked flags are found immediatly above it. 

At Priory (or Horestone) Point, thick-bedded sandstone (No. 1 1 
of Professor Forbes' Nettlestone section) forms the base of the 
cliff, containing in some parts bands of small rounded flint pebbles • 
in others, layers of partially decomposed angular flints. The 
upper part is full of broken shells, and patches of comminuted 
shells occur about two feet from the top, which is calcareous and 
less hard than the lower portion of the bed. There are also 
occasional fucoidal markings and large irregular concretions 
which, weathering unequally, cause the rock to assume a honey- 
combed cavernous appearance. 



OSBOENE BED8. 157 

A fault at the Point, running in a direction 30° E. of S., skirts 
tlie shore and brings up the Nettlestone division of the Osborne 
Beds, in a manner that at first sight appears to be very puzzling. 

Nothing more is seen of the Osborne strata between Watch 
House Point and WhitecliiF Bay. 

The strata composing the Osborne series were better displayed 
at WhiteclifF Bay in the summer of 1856 than at the time of 
Professor Forbes's visit, v?hen they v?ere concealed by landslips, 
or in grass-covered undercliffs. The following is a list of the beds 
then observed : — 



Section of the Osborne Beds in Whitcdiff Bay. 

Feet. 
Park bituminous clay, with Inmnaia in patches 2 
Grit - - 1 
Dark olive-green clayey sand- - - ■ 3 
Red and green mottled clays, with 1 to 2 inches of clay iron- 
stone on the top of the bed - - 18 or 20 
Green clays - - - - - 3 or 4 
Dark grey sandy clays - - ■ 3 
Shelly band, large Paludlnu, Melanopsis carinata - 44 
Dark green marls - - S 
Olive-green clay, Melanopsis carinata, Paludina lento - - 15 to 18 
Fine cream-yellow limestone, running out to sea in a direction 

10°N.ofE. No fossils observed 1 

Green clays; Paludina, Melanopsis - About 15 



Total thickness of Osborne beds 



The forefToino- sections will pIiow how unccrt lin and difficult to 
fix is the boundary between tin; Headon and tlic Osborne Series. 
When one examines the fossils also, not a single mollusc can be 
found that is confined to the Osborne Beds, and the only peculiar 
fossils are small and delicate fish and prawns, the preservation of 
which is due to exceptional circumstances In fact, so little is yet 
known of the fauna of the Osborne Series, that it still remains 
doubtful whether these beds ought or ought not to be separated 
from the Headon. 

The paucity o£ species seems to be mainly due to the conditions 
under which the beds were deposited. There is an absence of 
truly marine beds, though a few marine shells occur. Purely 
freshwater strata are also rare. The mass of the clays seems to 
have been deposited in lagoons, varying in saltness, in which 
could live brackish-water molluscs like Mclania and Potumomijii, 
and a few of the more hardy freshwater and marine species. 
Lao-oons of this character are at the present day favourite places 
forliurtles and alligators, like those so abundant in this deposit. 

No doubt the Osborne Beds have been undeservedly neglected, 
owing to their proximity to the much more interesting Headon 
and Bembridge Series. But the fish-bed, especially, is well worth 
further examination and tracing into other parts of the Island. 
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Not only is this horizon noticeable for the occurrence in it of 
shoals of small fish and prawns, but the abundance of scales and 
vertebrae of the ganoid Le-pidosteiis is of great interest. A bed 
which yields such well-preserved fish and prawns is likely also to 
contain plant-remains and insects. A few plants have already 
been obtained from it near Ryde. During a recent visit to 
Cliff End numerous well-preserved plants were discovered on 
this horizon (by Clement lleidand Henry Keeping). No attempt 
was then made at sj^stematic collecting, but during an hour or 
two's search grass or sedge-like leaves of several genera, palm ?, 
fern, and fragments of several peculiar reticulated leaves were 
found. This locality would repay more minute examlniition, as 
scarcely anything is yet known about the botany of tiie Osborne 
period. 



Bembridge Limestone. 

Of the Fluvio-uiarine strata of the Isle of Wight, the Bern- 
bridge Group is b)' far the most constant in lithological characters, 
and the changes exhibited by its component strata throughout 
their range are for the most part slight and unimportant. It 
is consequently everywhere easily recognizable by mineral com- 
position, and, as might be expected, its most characteristic fossil 
contents are, in the main, very uniformly distributed. Its lower 
portion is most cslcareous, and everywhere in the Island exhibits 
more or less compact limestones, occasionally separated by shales, 
and accompanied by marly beds. 

These limestones in the first edition of the Map and Memoir 
were treated merely as part of the Bembridge Series. But it has 
been found easy to separate them on the more accurate topographical 
map now available, for thev form the most marked feature to be 
seen in any bed above the Chalk in the Island. There is also in 
places a distinct line of erosion between them and the overlying 
marls, and evei'y where ]iroof may be found of a sudden break and 
change in the conditions of sedimentation, from an almost purely 
calcareous freshwater deposit, to a marine clay or sand. 

As there is an equally sharp Kne at the base of the limestone, 
where it rests on the mottled clays uf the Osborne Series, the 
Bembridge Limestone is here treated as a separate subdivision, not 
necessarily differing greatly in age from the older or newer 
deposits, but showing a marked change of physical conditions at 
the time of its formation. 

The Bembridge Limestone includes the uppermost limestones of 
tieadon Hill and Sconce, and the well-known limestones of Ham- 
stead and Gurnard Ledges, Cowes, and Binstead. On the same 
horizon lies the rock which, owing to a dip slope, spreads over so 
wide an area near Wellow and Newbridge. 

Hcudvn Hill. — This important member of the Isle of Wio-ht 
Tertiary series plays but an inconspicuous part in the Headou 
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Fig. 51. 

Bulimui: ellijiticus, Sow. 



section. Among the grassy slopes beiioath tlic gr:ivels tliat crown 
the summit of the hill, white and yellowish sandy marls appear 
here and there in tlie broken ground, occasionally varied by con- 
taining hard white cumpact limestone nudules that break with 
a sharp-edgi'd, splinteiiug fracture. vV little; to the north of the 
summit these lieds, dipping northward, become rather more de- 
veloped, jiassing into concretionary and travertinous limestones. 
The bodies regarded by Mr. Edwards as turtle's eggs occur 
among them iii regular lines. The ibssils found in the con- 
cretions are almost invarialdy terrestrial, and consist of 1/ili.v 
D' Urhnui, H. oniphdln.s, H. occlusu, H. headuiieiisis''. Biiliinus 
elliptic lis, Piip(( pcrdcntata, and Ci/chitna rinctus. 

Bulinms cl/ipticus (Fig. 51), Helix 
(jlobosa (Fig. 52), Pleinorbis discus 
(Fig. 53), &c., have been obtained 
from these beds by the fossil collectors 
of the Geological Survey, mostly in 
the condition of casts, but the shell is 
sometimes replaced bjr calc-spar, which 
also occurs in a crystalline form lining 
and tilling small cavities in the stone. 
As a general rule, the ]3embridge 
Limestone may be distinguished from 
the thick Upper Headon Limestones, 
as well as from those in the lower 
groups, by its greater whiteness and 
its peculiar brecciated or tiifaceous 
character, as well as by the fossils 
either being casts, or having their 
shells replaced by calc-s]iar. The 
Headon Limestones, on the contrary, 
are of a somewhat darker cream- 
colour, more earthy and soft in com- 
position, and have the shells of the 
LiinncecB and other fossils preserved. 

The total thickness of this lime- 
stone at Headon Hill is from fifteen 
to sixteen feet. It is surmounted by a 
greenish-grey marl with Cyrena ohorata 
having both valves in contact, which 
jjasses upwards into a soft, unctuous, 
earthy limestone, containing Planorhis 
and a large Liinnau, which again 
merges upward into very tenaciou.s 
grey clay, weathering brown and 
black, and carbonaceous on the top. 
In thickness these deposits are varialde, 
evenwithiri short distances, the limestone being sometimes as mucli 
as three feet, while the clay rc^sting upon it vai'ies from three to four- 
teen inches. In one place, however, whei-e the three deposits formed 




Fig. 52. 
Ilelix ijliihosd, Sow. 
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but a single bed, the aggregate thickness was three feet six inches ; 
viz., clay six inches ; limestone, one foot ten inches ; and green 
marl, one foot two inches. Above the carbonaceous clay is a soft 
cream-coloured earthy limestone, also containing Linincea and 
Planorhis. The thickness of this upper limestone, which has 
apparently a denuded surface, varies considerably, but from 5 to 
8 feet of it appear from beneath the white sands which form the 
lowest member of the gravel series constituting the summit of 
Headon Hill. 

In a section pointed out by Mr. Keeping, further north, the 
Bulimus limestone, uneven and irregular, is covered in places 
with brown and black carbonaceous clay, filling irregularities in its 
surface. The green clay with Cyrena above the thick limestone 
(hei'e from one foot nine inches to four feet thick) contains a 
layer of Cyrciui fifteen inches from the bottom of the bed, while 
the limestone, which (in addition to Limnaa and Planarbis) also 
contains Cijreiur in the lower three inches, is only one foot thick. 
The clays above are irregular, and of variable thickness, but 
average about two feet, the lower six to nine inches of which is 
brown clay, becoming occasionally dark and carbonaceous towards 
the bottom, and dark grey carbonaceous clay six to fifteen inches, 
the upper sis to nine inches of which frequently consist of lio-nite ; 
two or three inches of sand, with carbonaceous laminte, succeeded 
by green marl, complete the section. Hard thick beds are quarried 
at the eastern extremity of this outlier. 

Another outlier, over three-quarters of a mile long, covers the 
high ground upon which Hill Farm is built. A pit has been 
opened in it at the end of the lane running in a north-westerlv 
direction from tlse farm. In the road to IMore Green casts of 
Li III II -'"'I, Plduorhis, and small Helix have been found. A short 
distaii c further north the limestone is overlain by green clay 
containing comminuted fragments of Ctjrciut. At its northern 
extremity, the limestone based on red clay is cream-coloured, soft 
and earthj- (somewhat similar to dried mortar), becoming, how- 
ever, occasionally harder in places, and assuming a kind of 
tufaceous character. Anotlier inconsiderable patch of limestone 
similar to that last noticed, occurs half way between it and 
Norton. 

Sconce. — For years this locality has yielded many of the most 
interesting fossil shells found.in the Isle oF Wight Tertiary Series, 
especially species of terrestrial origin. Not a few of the rarer 
and more cm-ious puluioniferous molluscs, so well figured and 
described in Mr. Frtderick Edwards's excellent monograph, were 
discovered at Sconce. At present (1888) the section'being much 
overgrown, the following details are taken from Forbes' Memoir. 

" The Bembridgo limestone at Sconce, a mass of limestone and 
marls, is from 16 to 20 feet in thickness. It rises with the slope 
of the hill opposite Yarmouth, and forms the partly mural crest 
cropping out at Cliff' End. The entire thickness is composed of 
calcareous beds passing into each other, very concretionary, 
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variable within short distances, and of a liiglily travertinous 
character. Indeed, very niucli of tlie limestone in this locality is 
a trtte travertine, or calcarenus-tiita. Much of it has a peculiarly 
brecciated appearance not presented by the Headon limestones, 
and the porosity dependent on the presence of iirej^ular confervoid 
tubular cavities, so charactei'istic of the Benibridge limestone in all 
its localities, and so strikingl)' comparable with a like appearance 
exhibited by the travertines of the Paris basin, is very manifest in 
the rock at Sconce. The cause of this structure, first noticed 
by Von Buch, and afterwards laid stress upon by Cuvier and 
Alex. Brongniart, has been frequently discussed by French geo- 
logists, who are inclined to refer it lo the efi'ect oi the disengage- 
ment of gaseous vapours. I am inclined to refer some of these 
appearances to the ancient and now ohliterated presence of vege- 
table bodies, sucli as chara stems and algse. The distinctive 
palasontological feature of the Sconce locality for this limestone 
is the remarkable abundance of land shells in it. These occur tor 
the most part in the upper half of the beds, freshwater shells 
being more frequent in the lower, but much of the strata here 
seems entirely unfossillferous. In some places the mass of land 

shells seems to lie in irreoadar tui'aceous bands between harder 

... 
strata, the latter abounding in Limnaa longiscatu, Planvrhis discus, 

P. (ihf.usiis, and P. oli//i/ratns, mostly 
in the condition of casts, but never- 
theless exceedingly well preserved 
and easily extracted. Great blocks 
of grey sandy limestone lie along the 
shore, fallen from the hill crest, full 
of Plaiuirhides and Lhuiiaoi, mingled 
with occasional Helices {II. m-clusd, 
H. D' Urbdiii, and H. vcctcnsis being 
most common), and the fine Puladiaa 
orJiicularis. These blocks are broken 
up by the native collectors, who seek 
especially foi- the last-named shell, and 
for Didiiiuis clUpticus, AcJiatiiiu cos- 
tellata, and Helix tjlolmsu, all species of great size and beauty, that 
find a ready sale among visitors. In a thin white band beneath a 
belt of LinutfEu loiu/iscdtu I find here the little Paludiiia 
glolndoides occupy the same horizon as at Benibridge and Cowes, 
and remarkable for its constancy of i)lace. The most concre- 
tionary and brecciated portion of these beds consists of a white 
band from 6 inches to a foot thick not fir from the uppermost 
layer, and evidently comparable with the cap of the limestone at 
Bembridge. Just below the top, every here and there, a hard 
band of silex, often nodular, reminds us of the cherty layers near 
the summit of this limestone at St. Helen's. Foui' or five inches 
of soft calcareous marls, with small limestone pebbles (or possibly 
concretions), form the very uppermost portion. In the line of the 
E 56786. L 
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Phaiorhis discus, Edw. 
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tufaceous concretionary portion is a curious layer or old surface, 
in which lie the remarkable bodies regarded by Mr. Edwards as 
turtle's eggs." 

Besides the fossils mentioned, Ilelix (iiiij)litiliis and H. tropifcra, 
Papa perdciitata and P. or[/za, Cluusilia striatvla, Cijclotii.s ciiictus, 
and Sucrinca Edwarfbii, were all collected by Prof Forbes and 
Mr. Gibbs in this prolific locality, the Climsilia and Cijdotus 
being by no means iinconmion. Although diligently searching for 
many days these observers met with no remains of vertebrata. 

The following list of shells procured by i\Ir. William Cotton of 
Freshwater, during the course of a single morning, will show the 
variety and abundance of the fossils contained in the limestone 
here : — 

Fossils froiii tlic Beinbridije Limestone of Sconce. 

No. i)f Specimens. 

Achatina costellata (Fig. 54) - - - - - 1 

Ilelix globosa ? - - - - - - 3 

„ vectensis, var. depressa - - - - - 8 

,, D'Urbani - - - - - - 12 

„ occlusa - - - - - - -4 

,, tropifera - - - - - - 1 

„ (or Faludiua) eariiiata, [priiliahly Paliidina aiiirulo.sa] 5 

Clausilia striatula? (young) - - - - - 2 

Planorbis obtusus - - - - - - 3 

,, discus 

oligyratus (young) - - - - - 2.5 

Limnaja longiscata, var. 
„ slender var. small. 
,, ? lai'ge bodied var. 

Cyelotus cinctus . - - _ . g 

,, nuilus - - - - - - 1 

Bvlwrns clliptlcns, Achatinir custelhitn, and Ifcli.r f/loliosd, are 

all large conspicuous species. PdhidiiKi niKjuhisn and Achatina 

costellata (Vig. 54) are the shells especially sought 

Fig. -54. for by the native collectors ; but good specimens 

Acliiifiiia with the shell preserved are rare. The blocks 

costellata, Sow. which have fallen from the crest o£ the hill 

are crowded with specimens of Planorhis and 

Lirnima, and ocoasioniill}- //t7/,f, the most 

common being Helix D'Urbani, 11. oeclnsa, and 

//. vectensis. 

The Bembridge Limestone of Sconce descends 
below the 50-fuot contour at its eastern end, and 
the small outlier further east nearly touches the 
25-i'oot line. Continuing the dip shown by these 
outliers, we observe that the limestone ought to 
\ plunge beneath the sea witliin a short dirtance. 
We accordingly find an isolated rock at a cpiarter 
of a mile from the shore off Norton. This is 
known as Black Rock. It is only visible at ex- 
tremely low spring-tides, and we have not been 
ablc_ to examine it, but have been told that it 
consists of a bard freestone. 
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The depth of the old channel of the Yar preventa the Lime- 
stone from being traced continuously to the east aide. But near 
Yarmouth Gas Works it reappears on the foreshore, and was also 
well seen in the railway cutting close by. Crossing Thorley 
Brook it gradually spreads out, so as to occupy an extensive 
dip slope, such as one scarcely expects from so thin and soft a 
bed. 

In the neighbourhood of Wellow, Shalcombe, and Newbridge 
an area of nearly 3 square miles is covered by the Limestone, 
which forms a bold escarpment rising to a height of about 270 
feet near Shalcombe. A dip of about 2° to the north-north- 
east causes the Limestone to pass beneath the Bembridge Marls 
near the Yarmouth and Newbridge high road. 

Notwithstanding this large spread not many sections are now 
open, for brick has taken the place of limestone as a buildino- 
material, and chalk is preferred for agricultural purposes. One 
would have thought, however, that this limestone, with its greater 
quantity of phosphoric acid, would have made a better manure ; 
we have not been able to learn the reason for the substitution 
of chalk, even on farms where the Bembridge Limestone would 
be cheaper. The stone was formerly extensively dug in pits near 
the escarpment, but these are all overgrown, the only remaining 
sections being near Newclose Farm, in Thorley Street, near 
Marshfield, in Wellow, and near Bank Cottage, Newbridge, where 
the outcrop becomes more narrow. None of these pits are of 
much interest, or show the upper or lower surface of the stone. 

Other sections are seen in the old pits between Newbridge and 
Fullholding, and for nearly a mile the road runs along a ridge 
formed by the Limestone. From Fullholding eastward the bed 
ding becomes vertical. The limestone, therefore, occupies a very 
small area at the surface. There seems also to be a tendency 
for it, like other thin limestones, entirely to disappear for a depth 
of several feet from the surface, where exposed to the solvent 
action of rain water. For these reasons it is often difficult to 
follow the outcrop ; but limestone has been seen south of North 
Park Farm; north of Swainstone ; at Great Park; for nearly 
three-quarters of a mile west of Gunville ; and in an old quarry 
half-a-mile east of Gunville. 

Returning to the coast, we find the Bembridge Limestone to 
sink beneath the sea at Yarmouth,* to reappear on the northern 
side of the syncline with a west-north-west strike. The limestone 
of Hamstead Ledge consists of three beds, with other softer 
bands between, and contains numerous specimens of Limncea 
longiscata, Planorbis, Chara, &c. It can be traced nearly as far 
as the Newtown river, making a conspicuous feature, though the 
old cliff is now much overgrown. 



* In ancient eharters it is called Eremuth (Worslcy). 
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On the east side of the ISewtown river it appears above the 
Osborne Beds at the Brick Yard, but sinks when traced in a 
soutli -easterly direction, and is lost beneath the marsh of Spar 
LaKe, to reappear in the lied of tlie stream near Porchfield for a 
qiiarter-of'-a-mile. Continuing eastward :dong tlie coast, the 
Limestone in the cJifF gradually falls till it spreads out on the 
shore, forminir two ledges udth an expanse of dark green marl 
between. Near Tliorness Wood the stone is lost, and does not 
rise again fir about a mile and a half 

The section in the cliffs near Burnt VVood is of great interest, 
for it is almost tlie only place in the Island where the Bern- 
bridge Li)nestone contains perfectly preserved shells and not 

merely casts. It also shows a dis- 
tinct line of erosion between the 
Limestone and the overlying marine 
base of the Bembridge Marls. {See 
,|,,j,^ . Fig. 5.5.) 

The bottom block of Limestone 
(not seen in the cliff at this point, 
nut exposed on the ibreshore oppo- 
site) calls for no rem;u'k. It is 
merely a freshwater limestone of the 
usual character, with casts of Lbnucsa. 
Above it comes a mass of dark green 
somewhat mottled marl, the upper 
part of which is crowded with perfect 
sjiecimens of the minute FuliaJind. 
i/loliiil(,i,lts. (3n rhis lies the top 
lilock of Limcstdue: a soft eartby 
stone, easily cut when first dug out, 
but hardenhig by exposure. " This 
stone is full of uninjureil specimens 
of Lnnnaui iii/ridiiiddlis, ].. mixta 
and FIdiKirhis (ilitmus, but only for a 
sliort distance. The preservation of 
tlie shells here is due to the stone 
bcmg sealed uji in a mass of im- 
l)ervious clay. The upper surface of 
the limestone is nuicli broken up and 
eroded, and in the cracks are found 
marine shells, Panopa-a (or Mija) 
minur having the \-alves united. In 
some places the erosion has cut en- 
tirely through the upper block of the 
Lnnestone, so that the base of the 
Bembridge Marls rests directly on the 
groen marl \N\thF„hnllna ,,loh,ihn<les. 
In rhorness I5ay the Limestone rises again, showing the same 
three divisions. The bottom block forms Gurnard Ledoe ■uid 
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the thin upper block makes a minor ledi;o nearly opposite 
Sticeleft Farm. From ( riirnard Ledge the Limestone runs as a 
marked feature in the cliff as far as Gurnard Bridge, but on the 
east side of the marsh the sections are obscure and liidden by 
talus, thouwli abundance of fallrn blocks can be examiued as far 
as Egypt Point. From this Point eastward through West Cowes 
another marked feature, now overgrown or hidden bv buildintis, 
shows the outcrop of the Limestone, which was formerly seen in 
the foundations of several of the house.s. Near the West Cowes 
Gas Works the same rock is again met with, and from this 
point to Bottom Copse, where it sink.s beneath the Medina, 
there is no difficulty in following its characteristic feature. 

Crossing the Medina, the Limestone is seen on the foreshore 
exactly opposite the point on the west bank where it was lost, 
thus proving that here the beds are continuous across the river 
and are not displaced by any fault. 

On the feature that marks the outcrop towards East Cowes a 
large abandoned quarry may be seen in Little Shambler's Copse. 
The stone has also been quarried near East Cowes Park, in places 
now occupied by houses, and it is again seen at Elm Cottage, close 
to the south-western corner of the grounds belonging to Norris 
Castle. Here, at a heigiit of about 120 feet, it is lost under 
the Plateau Gravel. 

At Newport the Limestone, though masked by Drift and 
rainwash, has been proved in several wells {see Appendix). 
Unfortunately the well at Mew's Brewery — the only one that 
passed through the stone — was bored many years since, and the 
samples that have been preserved do not show the thickness of 
this bed. 

East of Newport the stone was formerly quarried about 
200 yards north-east of Great Pan Farm ; and again nearly due 
north of Little Pan Farm. It was also touched in a trial boring 
at Durton Farm. From tliis point it is lost for about a mile, 
owing to a covering of Gravel and wash from the Downs. 

Close to Combley Farm it re-appears, and can then be traced 
continuously, either by feature or by blocks ploughed up, as far 
as Little Duxmore, where it Ls vertical. East of the last locality 
the Limestone cannot now be seen for about 3 miles, though 
blocks were formerly ploughed up near Ashey. During the 
original survey, a section was also seen south of Little Nunwell, 
in a ditch under a newly-made fence. 

At Brading, where the dip becomes lower, the Limestone 
forms a more marked feature which passes under the Chnrch. 
W^all Lane is also carried along the ridge; the stone having 
formerly been dug close to the road on the south side, there is 
now a vertical wall of rock running parallel with ihe lane. At 
the Cement Works the dip in the quarry is 5° at the northern 
boj'ndarv, but it increases to 10° close to the road, and to about 
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20° on the south side of the road. The flexure is as sharp as 
in Whitecliff Bay. 

]']ast of the Yar and Brading Harbour, the Limestone reappears 
at two spots at the edge of the marsh, and from Peacock Hill 
eastward to Whitecliff Bay it forms a marked ridge. 

At Osborne, the Limestone, which is lost under the Plateau 
Gravel, ought to reappear in the upper part of the Pier Wood, 
but the grounds are so well planted, and the features so obsrurod 
by rainwash, that no trace of it is met with till King's Quay is 
reached. Here, though the beds cannot be measured, part cnn 
be seen on the foreshore, and fallen blocks are abundant. From 
King's Quay to Wootton Creek and Binstead, there is no difficulty 
in following the limestone-feature through the woods and tumbled 
ground, but there are now no open sections, even at Binstead, for 
the celebrated stone quarries are all worked out or abandoned. 
The Binstead quarries are so celebrated that the following notes, 
taken from the first edition of this Memoir, may be acceptable, 
though the sections cannot now be examined. 

" In a quarry in the wood west of Binstead Church, and opening 
to the sea, the upper part consists of thick-bedded, nodular, shelly 
limestone, with Bidhnim ellipticm;, Linnima, Plaiwrhh (like rotun- 
fhitiii), Ciirrna, or Ci/c!/is, resting on soft sandstones, and hard, 
calcareous, flaggy beds, sometimes well-laminated, and cont>iining 
teeth of Auo]iliit]ieriuiii, claws of Lobster, Palndiiiu (irhifiilaris, 
P. (small sp.), LhiiiKBu, and a small Plaiturhis. The upper jiart of 
the quarry is made up of green marls, and an irregular surface of 
Limnaean limestone, which is covered with from one to four feet 
of ferruginous loam, almost free from flints. There are, however, 
a few small scattered flints in the loam, generally in the lower 
part, which is clayey, while in the upper half are lines of small 
fragments of limestone, with an occasional pebble. Under the 
rubbish, in the quarries between this and the road to Ryde, con- 
cretionary shelly limestone rests on sandy beds, with layers of clay, 
beneath which are four feet and a half of grey, flaggy sandstone, 
forming the bottom of the quarry. The Binstead limestone was 
formerly highly esteemed as a building stone, and has been used 
in the construction of several churches in Sussex, the interior of 
Winchester Cathedral, Lewes Priory, Yarmouth Castle and Quarr 
Abbey (I. W.), an old Saxon ruin at Southampton, noticed by 
Webster, &c., &c."* 

In Ryde, according to jMr. Barrow, the Bembridge Limestone 
was met with in laying down some drains in George Street. It 

* The ciuarricK near Quarr Abbey were in estimation for m;in3- centuries. They 
furnished some of the stone for building Winchester Cathedral, as appears by .a grant 
made by the Conqueror (and confirmed by WilUam Eufus) to Bishop Walkelyne, 
and by two precepts from Henry I. to Kichard de Redvers, Lord of the Island, for 
stone to be dug there for the Cathedral at Winchester j and subseciucntly to Stifjand, 
when he transferred his See from Selsey to Chicbestcr. The registers of AVinehester 
record that William of Wykeham used this stone in building the body of Winchester 
Cathedral. 
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is now visible near St. John's Road Station, at a height of about 
15 feet above the sea, but it soon sinks beneath the marsh level, 
and is altogether lost half a mile further south. The dip at Ryde 
is southward, but the amount is only about half a degree. 

At the west corner of Aplcv Wood, about 200 yards south of 
the sea-wall, an earthy limestone of the ordinary Bembridge type 
has been quarried beneath the site of some unfinished houses. 
This was probably the lowest bed of the Bembridge Limestone, 
but the place is now covered with underwood. The blocks were 
from fifteen to eighteen inches thick, and contained Liiimma, 
Chora, &c. From this point the Limestone is invisible for more 
than a mile, reappearing in the road, and in a small pit about a 
quarter of a mile south of Sea View. 

At Horestone Point the Limestone again makes a distinct 
feature, traceable through the tumbled cliflf as far as Watch 
House, or Node's Point, where we again meet with clear sections. 
The dip is south-south-west. On the south aide of Watch House 
Point the following section was measured : — 



Bembridge Limestone at Watch House Point: 

Ft. In. 

Limestone, irregular, marly, and most compact in the lower half 
of the bed, which is, also, the least fossiliferous. Full of Chara, 
with a few Limnwa and Paludina ylohuloides . The upper 2 feet 
more ferruginous and less indurated, and is frequently marked 
by the abundance of Limncea - - - - - 4 

Dark laminated clay ; the lower part of a lighter colour, and more 

sandy - - - - - - - -13 

Compact greenish clay (slightly bituminous), -ivith fragments of 

Cyrena, and now and then a perfect valve - - -09 

Earthy limestone ; the upper part soft and of variable thickness. 

Planorbis discus in the upper part, LinauEa throughout 1 G to 2 

Hard green marl, with concretions in the lower part - - 2 6 

At St. Helen's the Bembridge Limestone passes into the sea 
close to the old church tower, and reappears at Bembridge Point, 
The upper bed has an uneven, undulating surface, and is covered 
with a cap, of variable thickness, containing Oysters throughout 
its entire depth. 

From Bembridge Point to the Foreland the Limestone becomes 
nearly horizontal, spreading out to form extensive ledges on the 
foreshore, but not rising above high-water level till Whitecliff Bay 
is reached. Between Foreland Point and the margin of the bay 
it forms in great part the floor of the shore, with a hollow and 
slightly basin-shaped curve, dipping inwards and landwards on 
the east and south-east. The extension of the broken margin 
of this shallow trough constitutes the reef of rocks knoivn 
as Bembridge Ledge, and formerly quarried at low water for 
building stone. Rolled fragments of the Limestone strew the 
bay, and mingle with the flint gravel of the drift to form the 
shingle. At a distance it is conspicuous among the neighbouring 
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strata, owing to its general creamy-white hue, and the angular 
fracture of its lieils. Wlien closely inspected it is found to 
consist of a number of distinct t^lrata varying somewhat in thick- 
ness in difierent parts of the bay, and yielding different measure- 
ments to observers in different yeire, owing to the occasional 
swelling out of the individual i)eds. Tlieir mutual relations and 
distinctions seem, however, to be tolerably constant at this locality. 
In the cliff, not far from the hotel, the Limestone rises from 
the shore with a rapid and sudden curve ; its uppermost portion 
inclining at a high angle. The best point for examination will 
be found where the great curve of the limestones first reaches 
the shore, and where these strata are exhibited in their entirety 
with perfect clearness. Here this division of the Bembridge 
group is composed of the following elements :■ — ■ 

Bembridge Limestone ut Whitecliff Bay (Measured in 1856 by 
Professors Ramsay and Morris and H. W. Bristow). 

Feet. 

Hard white crumbly marl, with a few concretions and scattered 
shells, and becoming harder and more shelly for the lower 
6 inches. Throws out «-ater at the top. Planorhis discus, 
Limnaa in places. Passes gradually into the bed below. This 
is No. 6. of Professor Forbes' section (see below) 2J 

Hard, compact, ', ery shelly limestone, sometimes forming two beds, 
with a harder and darker-coloured parting between. Chara 
tiiberculata and Ch. sp. — very ahundant. Paludinii orbicularis at 
2 feet from the top. Limixea, Planorhis discus, Plunorbis 5 

Hard bed of compact sandy limestone, weathering white; plant- 
like markings. Limneea (a few) ; Palnilina (sm. sp.) - - 1 

Dark grey and carbonaceous clays, laminated with sand in the 
lower part ; light green in the upi)er 2 feet, where they are 
compact and marly, and se])arated iVom the lower 12 inches by a 
band of Cyrena obtnsa with both valves joined - - 3 

Cream-coloured cavernous limestone, ^\ath a hard brecciated con- 
cretionary cap, fi to '.> inches thick, on the top of the bed, which 
weathers to a x-ery irregular surface. Linmeea, numerous 
Taxites and Planorhis (sm. sp.), Chara tuberculata, especially 2 feet 
from the top. Emits a bituminous odour when struck 4 to 6 

Soft, white, earthy limestone, with a few casts of shells ; Planorhis, 

himncca, Fish - 2 

Concretionary cream-coloured limestone, with an uneven surface 
above and belov,'; weathering irregularly, and emitting a bitu- 
minous odour when struck. Chara, Jjimncea longiscata - - 4 or 5 

Another section measured in 1853, near the same spot, by 
Professor Forbes and Mr. Bristow is interesting for comparison 
with the above, as it shows how the strata vary. 



Bembridge lAmestone in Whitecliff Bay (1853). 

6. Crumbly white marl, with small globular concretions. Chara tuberculata 
has its uppermost limit apparently in this bed. Planorhis obtusus is common 
in it, but, like all other shells in the Bembridge limestones, is almost always 
in the condition of a cast. 2 ft. 7 in. 



BEMBRIDOE LIMESTONE. 1(J9 

5. Greenish white limestone, very concretionary and f'ossilirerous. Small 
patches of a white mineral are highly distinctive oF tliis Ijand. Linma-a 
tnngiaccita is the nvost abundant I'ossil. Of other shells I find in this locality 
P/miorhis dixciis, P. rnliiiidatiin, P. Snwerbii, and P. olttusiis, a new Puhidinii 
(identical with that in Wo. 1), Hdix occliisa, H. lu/ji/ri.iil/iifii, and two other 
species. The uppermost (i inches are very conj;lomeratic. This cap weathers 
pebbly, and contains fresliwater shells ; when removed by the action of the 
waters the stone below weathers with a roujjh and pinnacled surface, speckled 
bj' the white mineral and very shelly. The substance of the bed is much less 
shelly below. The thickness at the margin of tlie bay is 4 ft. 3 in. 

■4. Pale, often white marly limestone, in some places becoming very 
compact; remarkable for abounding in myriads of a small, rather globose 
Paliidiiia (P. r/lobitloiiles) ; containing also Limna-a lonyiscftta, a small 
Hydrobia, and, more rarely, Cyclosfoiiia muiniii. When this bed is much 
exposed superficially it forms a flat white platform, with an undulated and 
much cracked surface, the cracks extending throughout its thickness. In its 
uppermost part li a iialeish carbonaceous stri]i abounding in comminuted 
shells of Cyrena. The Chara tuberculata occurs in it. '.i ft. 

'■i. Compact creamy yellow limestone, abounding in casts of Limixea 
longiscata, of which parts of it seem almost entirely made up ; also Planorbis 
oligyratus ? The nucules of Chara tuberculata occur in this bed, but not so 
plentifully as in Xo. 1. The uppermost portion of it is conglomeratic. 
5 ft. 6 in. This is the bed most sought after here for building, yielding 
blocks of considerable dimensions. 

2. Greenish grey marly clay, with an irregular and crumbling fracture ; it 
contains crushed shells of Limneea longiscata and Plauorbides. 4 ft. 6 in. 

1. Yellowish compact limestone, weathering rather darker, exhibiting in the 
fracture minute confervoid ramifying cavities. This bed is very full of casts 
Limntea longiscata and nucules of Chara tuberculata are scattered abundantly 
through its substance. A small Paludina, a Hydrobia, and a Planorbis 
{oligyratus) occur occasionally. The average thickness is 3 ft. (J in. 

Total thickness at Whitecliff Bay, as exposed in Novenilier 
1853, 24 ft. 3 in. Wlien measured near the same spot by Captain 
Iljbetson and Professor Forbes in 1854, it was made 27 feet. 
Professor Prestwich, in his section, states the thickness as 
26 feet. 

The fauna of the Bembridge Limestone has been very carefully 

collected. As a rule it consists entirely of freshwater mollusca. 

In a few places, however, abundance of land shells iiave also 

been obtained, and in others, as at Headon Hill and Binatead, 

mammalian remains are not uncommon. The land shells comprise 

Fig 56 tropical -looking gigantic species of Btdimus 

„, , , and Acluitina (see pp. 159, 1G2). Among; 

Chnra tvhercu- . , \ /}, . .J . » 

, ,, the mammals Anoplotliernini, Lhceropotamus, 

"' '" ■' ' II//(ip(it(iiiri/.s, and Falceotlicriviii are the most 

abundant. Very little is yet known about the 

associated plants, for though nucules of Cluiru 

(Fig. 56), are abundant, the limestone seldom 

yield.s determinable leaves or fruit of the higher 

orders. Near Foreland Point the palm leat 

(Palmacites^ figured by Dr. Mantell in the" Geological Excursions 

round the Isle of Wight," 1854, p. 311, is said to have been found 

in one of the beds of the Bembridge limestone, but the specimen 

is in an ironstone nodule. 
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Bembridge Mabls. 

Above the Bembridge Limestone lies a series of freshwater, 
estuarine, and marine clays and marls. These attain a thickness 
of about 120 feet at the east end of the island, but thin away to 
about 70 feet towards the west. The Bembridge Marls were 
divided by Forbes into the Oyster Bed, Lower Marls, and Upper 
Marls. But there is no break or definite boundary between the 
Upper and Lower Marls, and no marked pala3ontological change 
anywhere in the series, except that the marine shells are confined 
to the base. The Marls are therefore here treated as one 
subdivision, in which certain marked beds can be traced for 
considerable distances, but which it is not necessary or practicable 
to separate into smaller sub-groups, except locally. 

At the east end of the Island, where the beds are thickest, the 
following section was measured by Forbes : — 

Bembridge Marls in Whitfcliff Bay. 

^'ariegated yellow and brown clay (occasionally sandy) con- 
taining lines of nodular concretions, but no fossils 

Pale shaly clays, the lower part with a band of septarian con- 
cretions, containing Paliidina lenta and other shells 

Lead-coloured clays, laminated above, paler below. Pahidina 
lenta, Melfiii,opsis, Melania turritissima, occasional Cyrena, 
and remains of Fish - ... 

Pale bluish sands and sandy clay. Blelania turritissima, 
Melanopsis fusiformis, Paludina lenta. Fish, Seeds 

Sandy grey limestone occasionally passing into marl ; some- 
times very fossiliferous, often concretionary with few fossils. 
Biilimus ellipticus, Achatina costetluta, Limiuea lonr/isoata, 
Mrhiiiia costata, Paludina lenta, Cyrena transversa, Unio, 
Chara Wrightii . - . 

Red marl, \\'ithout fossils - . . . . 

Pale blue laminated sandy clay, containing a few pebbles of 
limestone and flint. Traces of Fish - - . 

A^ariegated red and green marls. Cyrena; fragments of 
Trioiiyx incrassatus - - - - . 

Clays with whitish streaks. Melanopsis fusiformis, Paludina 
lenta -.-... 

Seam of Serjiula. 

Clay, with Cyrena semistriata, C. piilclira, C. ohorata, C. 

obtnsa, Cerilhiiini mutahilc and Melania costata - 4 

Hard unfossiliferous bluish septarian stone [probably the 

ef|uivalent of the Insect Limestone further west] . 6 

Dark shaly clay. Cyrena semistriata - 2 6 

(ireen sandy beds. Ostrea vectensis, Cijtherea incrassata, 

ililtihis affinis, Niicnia similis, &o. - - - 2 

Whitish sands interstratified with fine sti'ipes of clay ; occa- 
sional pebbles. Lines of Cyrena semistriata and occasional 
Cerilliium . . . .on 

Greenish marls, with lines of white nodules in the lower part 5 

Bembridge Limestoxe. 
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Another measurement of the Marls, made near the same place 
in 1888, gave a total visible thickness of 93 feet; but ahout 15 
feet of the upper part of the cliff are overgrown and hidden. 
Possibly there nnay be an outlioi' of Hamstead Beds here, but 
if not, the Bembridge Marls must be at least 106 feet thick, with 
the top not reached. This computation agrees with the thickness 
proved at St. Helen's. 

The marine base of the Bembridge JNlarls is so variable that 
the following detailed notes of the beds seen on the coast will be 
useful, especially as portions are often entirely hidden by beach 
sand or talus. The account is that given by Forbes, with some 
additions from notes made in 1888. 

The blue septarian limestone strikingly resembles in mineral 
character the harder insect-bearing- limestones of the Purbeck 
beds. It is thickest (about 1 foot) and finest about half way 
between "Whitecliff Point and the Foreland, where its upper 
surface forms part of the floor of the shore. Everywhere it 
preserves the same peculiar mineral character. Near the same 
place the finest display of the oyster bed is seen, the surface of 
which also, for some distance, forms the floor of the shore. There 
it is underlain by a pale concretionary blue marl, containing occa- 
sional pebbles, and abounding in casts of shells, especially of 
Ccrithium (probably C. mutahile), occasionally mingled with casts of 
freshwater shells {Litinicea longiscdtn, Vhnmrhiti discus and P. ohtu- 
sus), Ci/rcnce of more species than one, a small angulated Corlmld, 
Miircx Forhcsii, a curious pupa-like Biilitnus ?, occasional JMijtili, 
Hydrohia, a Tellinoid bivalve, occasional examples of Mdania 
iintricata, and traces of fish. Between this blue marl and the 
oyster band is a thin sandy bed, filled with comminuted shells, 
and on this rest numerous individuals of Cijthcrca incrassata, with 
their valves closed, but the shells are in so exceedingly decayed a 
condition that, after many trials, Forbes was unable to remove 
any entire. The internal casts, however, are fine antl transportable. 
Then come the oysters, mostly, but not all, single valves, here and 
there mingled with good double specimens. They are thinly dis- 
tributed, but occasionally occur in clusters of considerable number, 
bristling the surface of the shore. Individuals vary much in 
shape even in the same cluster. With them are Mi/tili (31. affinis), 
Nucidd sini/lia, a Solecurtus-like bivalve, and Forbes once met with 
a Natica. The Mytili and Nuculce. retain the substance of their 
shells perfectly. Occasional pebbles are mingled with the oysters. 

In a few places interesting indications can be found that 
marine conditions lingered for some time. (7//o;i«-bored oysters 
occur, on and in which Serpulti and B(d(iiuis have grown, and the 
dead Serpulce and Balani have been subsequently covered by a 
growth of Polyzoa. The best preserved marine shells will be 
found at about half-tide level, a short distance south of the Fore- 
land Inn, where even the Cytherca may oecaBionally be obtained 
in a perfect condition, though fragile. Nii.ada simdh is abundant 
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liere, ;uid iininjin-cd sjicciineiis nre soinetiiiie.s wiishcd up by 
tlic sea. 

At llio foot, of till' I'litf, liiilt' way befwcun ^^'llitcclifT Point ami 
Foreland Poinf, jii.-t l}('voiiil the place wjiere the oyster bed is 
best dis[)layed on the shore, tlie .strata iinmediatelv surmounting 
the septarian stone-band are well exhibited. Dark blue clays, 
with scattered shells (double) of Vijrciui ohtiisii and C. ohurata 
first njMiear. Then come darker and more friable shaly clays, 
includiiii:- a strongh' marked band (>f Ci/rcnce, the species being 

Fig. 57. 
Cyrenii pulclira. Sow. 




C. piik-ln-a (Fig. 57) ulitiit^a, and (ilim-atd, mingled with occasional 
large exam[)les of Ccritliiiun niiituhilr (Fig. 5(S) of which now and 

Fig. 58. 
Cerithium mutabile. Lam. 




then a specimen may be found with a Ba/oniis attached. After 
some pale laminated clays, containing the same shells, succeeded 
by greenish marls, crowded with little knots of Scrpiila; clays and 
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shaly strata follow, 

Fig. 59. 

Ci/vcna aeiiihtriiitii, 
Desh. 




including a thick band composed almost 
entirely of jMclanid iniirinitu, asso- 
ciated with Ci/reua seniiiitridtit, which 
latter slicll forms also a band of its 
own. The specimens of all thi se shells 
are beautifully pi'eserved. In the clays 
and mottled niiirls that follow, shells 
are scarce or wanting, but fragments 
of turtle occur, and Forbes had the 
good fortune to find in situ the greater 
part of the carapace of a Trionyx 
incrdssiitiis. 

North of Foreland Point the clitf becomes low and the Bern- 
bridge Marls are almost entirely hidden by slipped gravel. 
Crossing Brading Harbour these Marls re-appear in the cliff's near 
St. Helen's Church. Owing to the destruction of the sea-wall 
good sections of the lower parts of the group are now \isible 
between here and Horestone Point. 

The greater portion of the Marls is exactly similar to the corre- 
sponding part of the Whiteclifl: Bay section : but with some 
slio-ht thouo'h interesting differences in the rejj-ion of the oyster 
beds, worthy of detailed notice. 

The top of the Bembridge limestone in this locality, as men- 
tioned in the account of that rock, j)resents a surface somewhat 
irrecrular, and inckiding oysters, Cyrciice, and casts of Ccritldum. 
This is immediately succeeded by half a foot of greenish clay 
containing oysters. Then come ^ix inches of brown clay ciiarged 
with Ci/rencL' ; a coarse gieeinsh clay, 1 foot thick, succeeds, 
haviuLC a crumbly and angtdar fracture, and including Melaiwpsia 
fusifvriiris, CijrencB, and a small Mehmia. The next overiying dark 
shaiy clay, 1 foot thick, contains Ci/rena-, and is surmounted by 
some four or five inches of pale-lilac, compact, septarian stone, 
weathering white. Nearly two feet of dark laminated clays and 
marls succeed, containing in tiieir upper part a band filled with 
Ciirena semistriatu , accompanied by Ci/rcna uhiiratu and Ccritldum 
mutahilc. Then come greenish and variegated marls. 

A peculiarity in this section is the presence, in tiie brown clay 

above the oyster clay, of some shells of marine origin not noticed 

Fig 60. elsewhere ; these are a pretty little 

Area (A. Wehsteri), and a JSIodiula. 




Thu 



ibove is the accoimt given 



by Edward Forbes of this section, but 
it may be interesting to add a fuller 
list of the moUusca, from specimens col- 
lected in 188iS by i\[r. Henry Keeping 
and Clement Picid. 



Molluaca of the. lAiwer Bcridjriihic Marls at St. Hclcn\'i. 

Area Websteri. Mya minor. 

Cyrena obovata. .. Mytilus affiiiis. 



obtusa. 



Ostrea vecteiisis. 
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Cerithium elegans. Melania turritissima. 

„ mutabile. Melanopsis carinata. 

„ plicatum. „ fusiformis. 

Fusus Forbesii. Paludina lenta. 

Melania Forbesii. Balanus. 
„ muricata. 

The occurrence of Melania turritissiniti so low in the Bembridge 
Marls breaks down the palaeontological line drawn by Forbes 
between the Upper and Lower Marls. Like many other Oligocene 
fossils, this species is commonly confined to certain thin beds, 
but reappears on widely separated horizons. Even in the Hea- 
don Series, a scarcely distinguishable variety is met with under 
the name of Mchinia peracuiniiiatn. The specimens of Ceritliinm 
■plicahun are not perfect, but there seems little doubt that they 
are correctly determined, and that the occurrence of this species 
so far from its principal horizon is another case of the same kind. 

North of the Priory the beds rise, and the Marls are lost in 
the overgrown part of the cliff, or pass inland. The only section 
near Sea View is in an old pit on the road to Fairy Hill, where a 
bed with Oysters overlies the Limestone, but no measurements 
can be obtained. 

The inland sections near Bembridge and St. Helen's are few 
and unimportant, the most interesting being a small exposure of 
the Oyster bed on the Limestone at the edge of Brading Harbour 
north of Woolverton ; and a brick pit, showing mottled clay with 
bones of turtle, on the northern border of the harbour, near 
Carpenters. 

A well-section, communicated by Mr. Parsons, shows that 
close to St. Helen's Station the Bembridge Limestone has sunk 
considerably beneath the sea-level, rock being reached at 28 feet 
fnim the surface, which is about 5 feet above high water. In the 
i<,ii)il heap were found the ordinary fossils belonging to the base of 
the .Bembridge Marl, including Odrea ccctensis. {Sec Appen- 
dix, p. 309.) 

Another well on the top of the hill about a quarter of a mile 
north of tit. Helen's reached the limestone at 133| feet. Perhaps 
15 feet of this depth belong to the Flamstead Beds, leaving 
118i feet as the total thickness of the Bembridge Marls. Scarcely 
any determinable fossils were found in the samples, but Serpula 
occurs about 7 feet above the Limestone. 

Hamstead Beds or Gravels hide much of the Bembridge Marls 
west of Brading Harboiu-. As there are also few pits and no 
clear cliff-sections, little can be said about the changes this series 
imdergoes between Sea View and the Medina. At the time of 
writing there are no good sections near Ryde. 

The upper part of the Bembridge Marls can be examined in 
Ashlake Bricli Yard, near Wootton Bridge. Here the foUowina: 
section was observed : — 

Ashlake Srlck-yard. 

Ft. In. 

Drift or Rainwash. Stony clay - - - - 3 6 

[" Weathered clay - - - ,40 

Hamstead Beds -K Black clay full of lignite (the Black 

L Band) - - . .05 



& 
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f Green clay, weathered in the njiper ]iart. 
I JSh'lania titrritissinia in pyrites - 
I Seam of marl with Mefiiiiia miiricula, 
Bembridge Marls -<( Mehinopsis and Hi/drobia Chasteli. 

Green clay .... 

Line of ironstone nodules. 
_Gi'een clay {2\ feet seen) - dug for 



Ft. In. 



.■J 



1 



2-1 5 



Fig. 61. 

Ht/drobia 
Cha'steU, Nyst. 



The occurrence of a thin .shelly seam full of 
IlijdnAiia Chastdl three feet below the Black 
Band is noticeable. This Hi/dr(ihi(i. was furmerly 
considered to be characteristic of the Hamstead 
Beds, but now we find that wherever there is a 
clear section of the upper part of the Bembridge 
Marls this thin seam — never more than two inches 
thick — -is found at from three to eight feet below 
the Black Band. It is well seen on the foreshore at Hamstead 
and near Yarmouth. 

On the east bank of tlie Medina, near Whippingham, one of 
the trial-borings made by the Survey reached clay full of Scrj}iilii, 
apparently belonging to the lower part of the Bembridge Marls. 

Crossing the Medina good sections were exposed in the Zerena 
slip-way, near Shambler's Copse. At the time of the re- survey 
the section was obscured, but it appears to have CLit through the 
marine beds and the underlying Limestone. The following f )ssils 
were found in the spoil heap : — 

Cyrena obovata. Cerithium niutabile. 

,, obtusa. Melaiiia muricata. 

,, semistriata. Melauopsis carinata. 

Cerithium elegans. Lamna (tooth). 

Similar beds were well seen in a deep ditch by the side of the 
railway cutting a quarter of a mile further south, close to Boltim 
Copse. Here the base of the ^larl is crowded 
with Wlelaniu niuricatd, so that the heaps 
looked quite white after rain. The other 
species obtained were Serpida tenuis, Cyrcuu 
ohtivatd, C. ohtiisu and Ccrithiiun inti.tahilc. 
In places, a seam of white marl hardens into 
a shell-limestone containing Ci/reiui semh- 
triatu, Cerlthiaiu iiLutahile, and Neritiiia 
concur a. In this Cyrena limestone J. Rhodes 
found a new Cyprid (Fig. 62). 

A mile further south, at Werror Brick 
Yard, J. Rhodes obtained Plant-remains, 
Fish-bones, Paleri/x, and a phalanx of a Bird. 
These were found immediately below the 

a. Eight valve (slightly Hamstead Beds, Avhich are also shown hi the 
Jra/'edge?"" ^^ '"" ^ame pit. At this point the Bembridge iMarls 

b. Edge "view. Magni- are lost beneath the marsh level. 

fied 20 diam. ^ series of wells at Cowes, the West 



Fig. 62. 

Pseudoei/there 

Bristovii, Jones 

& Sherborn.* 



0%:. 




h. 



* Supp. Monogr. Tert. Entom. Pal. Soc, 1889. 
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Medina Cement Works, and Newport will be found in the 
Appendix. Unfortunately the samples preserved are not suffi- 
cient to prove the exact position of the base of the Hamstead 
Beds, or^ to bhow the palseontological character of the different 
parts of the Bemhridge Marls. However, thej' show that the 
Claris are about 120 feet thick, and that they consist of variously 
coloured clays, as in other parts of the Island. 

The cliffs between Cowes and Gurnard are now much over- 
grown and obscured by landslips, but the marine beds overlying 
the limestone seem to have been better exposed when Forbes 
visited this part. He observes that : " At Gurnard Bay, whitish 
marls, separated by a carbonaceous band, immediately surmount 
the limestone, and then succeeds about a foot thick of blue clay 
and shelly stone full of Ci/rcnce. This is surmounted by nearly 
three feet of dark shaly clays containing oysters, Cyrena 
pulchra and oboKuta, and Cerithium mutabilr, a shell here much 
more plentiful than I have observed it elsewhere. A well- 
marked band of pale blue septarian stone succeeds ; then come 
some 10 feet of shales and clays, with Cyrena obtusa and 
obovi-ttd. Melanin nivricata, and the Cerithhnn, which fossils re- 
occur in clays and shales occasionally forming compact bands 
to the summit of the cliflF. At the point where this section was 
noted the upper beds of the Bembridge limestone only are above 
the shore." 

A short distance north of Gurnard Ledge, the upper part of the 
Marls can be examined, for a small outlier of the Hamstead Beds 
caps the hill. Here the shelly seam full of Hydrohia Chattel/, 
jMelania nrurieuta, and Jlelanojjsix eeirinata is found 8 feet below 
the Black Band. Further south, near Sticelett, the same seam is 
again met with in the upper part of the cliff. 

The lower portion of the Bembridue Marls in Gurnard and 
Thorness Bays is of great interest, for it contains a thin seam of 
iDseot-limeirtone, which adds very largely to our knowledge of 
the hind fauna of this period. This limestone was discovered 
by Mr K. J. A'Court Smith nearly thirty years ago, but no 
account of it appears to have been published till Dr. Henry 
Woodward, recognising the great interest of the fauna, read notes 
on it before the British Association and Geological Society in 
1M77.* Unfortunately a misunderstanding of the relation of the 
beds led to the " insect limestone " being referred at first to the 
( )sborne Scries and subsequently to the Bembridge Limestone. 
Its true position, however, is in the lower part of the Bembrido-e 
Marls, above the oyster bed. 

This part of the series was re-examined in May 1888 (by 
Clement Reid) in company with :\Ir. Smith, who pointed out the 
exact position of the insect limestone and showed a number of the 



* Rep. Brit. Assuc. for ib77, Trims, of Suctions, p. 7S, aud Quart. Joiirn. Geo/. 
Soc, ml, XXXV. p. 342, and pi. xiy. 
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fossils which he had obtained. A short distance west of Gurnard 
Ledge the section of the lower part of the cliff was : — 

Ft. In. 
Blue clay - - - - - - -10 

Fine-grained blue-hearted limestone, like lithographic stone. 
Many insect remains, and occasional leaves and fresh-water 
shells. This bed does not appear to be perfectly continuous, 
but forms large thin cakes dying out for a few feet and 
coming on again at the same horizon. One portion, a 
little further west, thickened to 2 feet, and was full of 
insect remains, but is now entirely destroyed - - 3 

Blue clay - ' - - - - 3 

Sandy bed, full of Cerithium mutabile - - 3 

Blue clay, with Cyrena obovata, Melanin muricata, Melanopsis 

carinata, and Paludina globuloides - - - - 2 6 

Ferruginous loam, with Ostrea vectensis, Cytherea incrassata, 

Cyrena, Cerithium mutabile, &c. - - - - 10 

Bembridge Limestone. 



Mr. Smith has traced the Insect Bed from West Cowes nearly 
to the Newtown river. He states that it varies in thickness from 
2 inches to about 2 feet, though the extreme measurement of 
2 feet is quite exceptional. Its distance above the Bembridge 
Limestone also varies slightly, sometimes being as much as 
9 feet. 

The fossils of the Insect Bed have been collected during many 
years by Mr. A' Court Smith, to whose industry we owe the 
whole of our knowledge of this interesting fauna. Among the 
forms contained in his collection are numerous beetles, flies, 
locusts, and even spiders and caterpillars. These have been as 
yet only partially studied, but Mr. Frederick Smith gave the 
following list of genera* : — 

I. COLEOPTERA. V. NEnROPTBRA. 

1. Staphylinus. 12. Phryganea. 

2. Dorous (Lucanidas). 13. Termes P 

3. Anobium. 14. Hemerobius. 

4. Curculio. 16. Perla. 

16. Agrion. 

II. Hymenoptera. 17. Wings of Libellula. 

i- ^i"«.^ °*' VI. Orthoptera. 

6. tormica. 

7. Myrmica. 18. Gryllotalpa. 

8. Camponotus. 19. Acridiidas. 

III. Lepidopteba. VII. Hemiptera. 

9. Lithosia. 20. Wing of? 



IV. Diptera. 



10. Wings of. 

11. Tipulidse. 1. Spider 



21. Triecphora sanguinolenta. 
Arachnida. 



* In Dr. Woodward's paper. 
E 56786. 
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To this list Dr. H. Woodward adds two new Crustacea: a 
Phyllopod, Branchipodites vectensis, and an Isopod, EosplicBrovvL 
fiuviatile. A second species of Isopod, Eospharoma S'mithh, was 
discovered by Mr. Smith in a " fine yellow 
Fig. 63. jq^^I or pipe-clay, full of rootlets of aquatic 

Potamocypris plants " somewhat higher in the series. 
Brodiei, J. & S. Ostracoda also occur, and in the last volume 
of the Palseontographical Society's mono- 
graphs, Messrs. Jones and Sherborn de- 
scribe a new species of Potamocypris 
(Fig. 63). 

The determinable plant-remains in the 

Insect Bed, though not abundant, are also 

interesting, but until j\Ir. Gardner has 

finished his monograph on the Oligocene 

a. h. flora not much can be said about them. 

a. Eight Yalve (slightly More to the west, at Thomess Point, 

broken at the posterior Forbes measured a good section of the 

i.Tdirview. Magnified i^'^<^le beds of the marls, exhibiting the 

20 diam. following succession in descending order : — 

Ft. In. 

Green clays, with plentiful specimens of Melanopsis carinata, 
and, less abundantly, Paludina lenta, iMelania turritissima , 
and Cyrena obovatn ... 

Band of comminuted MelanicB .... 

Dark-green shaly marls, with ferruginous concretions, and 
numerous specimens of Melania muricata and Melanopsis 
carinata, a belt of which shell forms the base of this bed - 

Green marls, with Paludina lenta - - 

Pale-yellow stony band, composed of comminuted shells, and 
becoming a limestone. Broken Cyrena and Ulelania muri- 
cata form the mass of it - 

Green clays, with lines of broken Melania muricata ■ 

Band of comminuted Melania muricata ... 

Green marly stone, with a well-preserved band of Melania 
muricata . . - - 

Band of comminuted Cyrena ... 

Grey septarian stone band, capped by a thin layer of greenish 

stone, with fucoidal markings - . - - 5 

Greenish marls, with bands of finely preserved Cyrena obovuta, 
very abundant, patches of Melania muricata, and scattered 
shells of Paludina lenta - - - - .26 

Band of septarian stone - . . - 2 

Green clays, full of Melania muricata, constituting the last 
bed exposed upon the shore. 

In this neighbourhood the thickness of the Bcmbi-idi^e Marls 
has apparently decreased to about 90 feet, but the Hamstead 
Beds are so overgrown that it is diflBcult to obtain exact measure- 
ments. 

Crossing the Newtown Eiver, we find, at Hamstead, the only 
locality where a section of the entire thickness of the Bembrido'e 
Mario is displayed. Here the whole of the beds which compose 
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the subdivision, from the Bembridge Limestone forming Ham- 
stead lodge to the "Black Band" which constitutes the base of 
the Hamstead Series, may be examined in detail at low water 
without a break, as they successively crop out on the shore, and 
their beautifully preserved fossils may there be collected. 

The following section taken along tlie shore, at low water, in 
1856, by Sir A. Eamsay, then Director of the Geological 
Survey, Professor John Morris, and H. W. Bristow, is more 
complete than that of Professor Forbes, in consequence of its 
supplying the thicknesses of the several beds, which are omitted 
in his section. 



Bembridge Marls of Hamstead 
Measured along the Shore at Low Water. 



■ 1 


9 


- 4 


C 


- 


9 


- 4 





- 4 


6 





3 


- 4 


C 


- 2 


C 



Black Band (base of Hamstead Series) 

Green clays, with large bands of Paludina lenta 

Ironstone 

Clay 

Clay with Paludina - 

Concretionary ironstone 

Clay with Paludina - 

Clay with two or three small black bands 

Ferruginous brown sandy clay, with Paludina at base, thick 
ness variable ... to 

Thin bituminous bands, with reed-like plants, and a layer of 
Paludina lenta below fiUed with green clay 

Grey clay, with short zones of Melaiiia Forbesii and nodules 
containing Paludina lenta ..... 

Band of scattered nodules of iron pyrites, overlying verdigris- 
green clays, with bands of Paludina lenta (occasionally of 
very large size). Melania Forbesii - 

Dark-grey clays, with Paludina and numerous oval seed- 
vessels, and containing thin carbonaceous sandy bands, with 
(reed-like) plant impressions, Cypris, Paludina, Planorbis 
immediately overlying a layer of large Limnasa. This is 
altogether a freshwater deposit .... 

Bands of Melania turritissima, Planorbis, and Paludina 

Greenish shaly clay, with concretions of indurated marl, and 
containing near the base a band of Melania turritissima, 
M. costata, Melaiiopsis carinata, Paludina, SfC. 

Hard shelly band chiefly made up of Melania turritissima, a 
few Melanopsis, and fragments of Fish ... 

Pale-grey clay, with bands of compressed shells, chiefly 
Paludina ..-..-- 

Sandy band, full of Cyrena obtusa (with both valves), 
Cerithium and Melanopsis fusiformis ... 

Pale greenish shaly clay, mth a thin band of Melania turri- 
tissima 6 inches from the top, and a 1-inch bituminous 
band at 3 feet. Compressed CarpoUfhes, Melania turri- 
tissima, Melanopsis carinata - - 



Ft. In. 



1 



3 (J 



5 



4 



3 



2 



9 



6 



2 
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Ft. In. 

Sandy clay, with Melniiin muricata, M. turritissima, Mela- 
nopsis, 3 inches thick, resting on sandy clay, almost entirely 
composed of ililiiiiia miiricnta, with a few hroken Cyrena, 
and some Melnnopxis - 4 to 7 

Bluish irregular shaly clay, with selenite. A band of Melania 
turritissima and M<4uiiopsis carinata, 2 inches from the top, 
Paludina - 3 

Indurated, greenish marly clay, with bands of Paludina 

lent a - 4 6 

Greenish clay, with 2 bands of broken Cyrena obtusa, and C. 
seviistriatii, and on the top a bed of Melania muricata, 
^vith scattered Melnnopxis. and occasional Cerithium 9 

Green clays, Melania turritissima,wi.ih. scattered Melunopsh and 
Mc'lanid muricata, mixed with patches of Cyrena semistriata, 
C. obovata, Fish remains, &c., about the middle 4 inches 1 

Green clays, with Melania muricata, M. turritissima, and 
numerous Melauopsis carinata and Paludina lenta - 

^'erdigris-green clay, with Cyrena semistriata 

Bright-green clays, with Cyrena semistriata on the top 

Bluish-green clays, with bands of Melania muricata and 
Cyrena obovata 

Hard, sandy green marl, with scattered Cyrena semistriata 

Verdigris-green clays, with 5 bands of Cyrena semistriata and 

^L'lania - . . 16 

Greenish clay, with 2 marked bands 1 and 2 inches thick, 
full of Melania muricata (small var.), occasional Cyrena 
pulchra, and a few Cyrena semistriata - - 1 

Green clays, with Cyrena semistriata (finely preserved) C. 
pulchra and Mel-ania - . 9 

Dark clay, with soft green sandy concretions, 6 inches ; 

, greenish clay 1 foot. Scattered Cyrena obovata - - 1 6 

Blue clay, with small Cyrena (obovata ?), Melania muricata, 
and Melanopsis - . - 1 

Bembridgb Limestone in 3 beds, with softer beds between, 
forming a ledge (Hamstead Ledge), out at sea, in the 
direction of the Buoy, and containing numerous Limncea 
longiscata, Chara, &o. 
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1 
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6 



Total of Bembridge Marls - . 69 6 



Forbes gives the total as nearly 75 feet, but it is difficult 
to obtain exact measurements in these soft beds. A recent 
measurement in the cliff above Hamstead Ledge gave 82 feet, so 
probably Forbes was nearly correct. 

Though not mentioned in the above section, the thin seam full 
ol Hydrohia Vhastcli will be found about 5 feet under the Black 
Band. The marine bed with Ostrea at the base of the scrie« 
was recorded by Forbes; but marine fc^sils are not abundant, and 
hke must of the subdivisions in the Oligocene series, this bed also 
tends to become more estuarine towards the west. 
_ On the southern side of the syncline, the Beml.rido-e jSlarls 
rise from below the Hamstead Beds due north of the point where 
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Fig. 64. 

Melania 

turritissima, 

Forbes. 



the high-road strikes the coast. Here exceptionally good ex- 
posures were visible during 1887 and 1888, for thougli the cliff is 
low and overgrown, a continuous foreshore of clay was laid bare 
as far as the first houses in Yarmouth. The strata are so like 
those on the north side of the synclinal that it is unnecessary to 
give detailed measurements. The seam with IL/drohui Cluistch 
again occurs a few feet under the Black 
Band, and the section below is continued 
down to the Mdania turritissitiui. (Fig. 64) 
beds, which lie 10 or 15 feet above the 
Limestone. The base of the Marls cannot 
be examined here, but the Limestone out- 
crops on the other side of Yarmouth, at the 
Gas Works and Station. 

A good deal of drift wood occurs in the 
Bembridge Marls between Hamstead and 
Yarmouth, and thin seams rendered quite 
black by the number of seeds they contain 
are often conspicuous on the shore or in the 
washed base of the cliff. The drift wood does not occur as rafts, 
but generally as isolated trunks and branches, often of considerable 
size. One of these trunks, examined by Mr. Keeping and Clement 
Reid, was cleared for 18 feet without reaching the end. It 
measured 3^ inches thick at the broken smaller end, only in- 
creasing to 5 inches 13 feet below. The thickness of the over- 
lying clay prevented us from followina; the tree further, but its 
straightness and slenderness showed that it had probably grown 
in a forest — not in open ground. In the Marls near Yarmouth 
Toll Gate we also obtained portion of the bones of a large teleostean 
fish. 

Inland sections on the southern side of the synciine are few, 
and do not expose any of the more characteristic beds. In the 
railway cuttings near ShaWeet, Cijrena ohtusa (Fig. 65) is common, 
but no other species were noticed. 

On the west side of the Yar there are 
three outliers of the Bembridge Marls. 
The first caps the long ridge between Sconce 
and CliflT End for about half a mile. It 
exhibits no clear sections, and all that can be 
made out is that clnys with Cyrena ohovata, 
C. semistriata, Melania rauricata, Melanopsis 
fusiformis, and Serpula overlie the lime- 
stone. The thickness cannot be great ; 
probably it is under 20 feet. The second 
outlier, of still smaller extent and thickness, 
occurs at Hill Cross, south of Norton. 

Shelly marl is found in the road cutting, but there is no section. 

The third outlier underlies the gravel capping Headon Hill. 



Fig. 65. 

Cyrena ohtusa, 

Forbes. 
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Fig. 6u. 

Alclii.nopsis 
carlnatu, Sow. 




^o section is visible, find the surface is mucJi (^bscm-cil by waslicd 
gravel. The Bembridge Marls here consist of grey and white 
clays with Ci/rcnn. 

The fauna of tlie Benibridge IMarls is not a prolific one. 
Lca\ing out the niumnials, which arc little known, though 
apparently the same as those of the Limestone, the vertebrates 
are turtles, crocodiles, and fish, such as occur tlu-oughout the 
Oligocene Beds. 

The assemblage of mollusca is poor, consisting of abundance of 
individuals belonging to comjiaratively few 
species, the common genera being Ci/rcnu, 
Mchnrhi, Mdonapsis (Fig. (>&), and Palndinu. 
However, tliough the species are few, the 
shells are fine and remarkable for their 
beautiful state of preservation. The species 
of CjirciKi often retain their colour-markings. 
In the marine beds, forsils are not usually 
well preserved, but this horizon is especially 
worthy of careful oxanunation, for any cor- 
relation with other tlistricts must be founded 
mainly on the marine mollusca. Though 
few species of these mollusca have yet been 
obtained, it is imjjortant to note that a 
considerable proportion of them is con- 
fined to tliis horizon. Among these 
are Area Wchdcri (Fig. 60, p. 173), and 
Ostrca rci'tcnsis (Fig. G7). 

Certain thin seams in the Benibridge 
Marls contain only freshwater forms; 
)jut the usual character of the deposits 
and their included fiuma points to an 
estuarinc origin. Ked-mottled lagoon 
clays, with nothing but remains of 
turtles and crocodiles, are compara- 
tively rare in these beds, though they 
appear again and again on diiferent 
horizons throughout the Oligocene and 
Eocene formations. 

Drift-wood, seeds, and fruit are com- 
mon in the Benibridge iMarls, csjiccially 
near llamstead and ^^^rmoutll, but few 
plants have yet been determined. The 
only good leaf-bed yet observed seema 
to be the insect-limestone, where, how- 
ever, leaves are not abundant. 
The following list of the Bembridge plants has been revised 

by Mr. fTardner; but the wliule flora being unde 

tho list can only be regarded as provisional :- 



Fig. r;7. 

Ostrcii vrctensis, 
Forljos. 




ler examuiutiuii. 
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Chara Lyellii, Forbes. 

medicaginula, Brong. 

tuberoulata, Lyell. 

Clirysodium lanzaaanum, Visiani. 
Gleichenia, sp. 

Arthrotaxis (Sequoia) Couttsiffi, Heer. 
Carpolithes (Folliculites) Websteri, 

Brong. 
Cinnamomum lanceolatum, linger. 
polymorphum, linger. 



Doliostrobus Sternbergii, Ooepp. 

Engelhai'dtia, sp. 

Fieus, sp. 

Flabellaria Lamanonis, Sternb. 

Lygodium, sp. 

Myrica, sp. 

Pinus Dixoni, Bowerb. 

Rhus, sp. 

Sabal major, Heer. 

Viburnum, sp. 

Zizyphus Ungeri, Ett. 
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CHAPTER XII. 



OLIGOCENE— cOT^itm^<fY/. 

Hamstead Beds. 

In 1853 Forbes pointed out that a thick series of beds overlies 
the Bembridge Marls, and yields in its upper part a marine fauna, 
which includes a large number of characteristic species. These 
beds attracted great interest, for they were the highest of our 
older Tertiary series, and were sepai'ated by many writers from 
the rest of the Fluvio-Marine Beds and were referred to the Miocene 
period. Though no longer classed as Miocene the intere.-t of these 
deposits has not decreased, for nearly all the recent additions to 
the fauna are characteristic of the upper part of the Hamstead 
group. 

Not only has our knowledge of the fauna increased since 
Forbes' time, but the deposits prove to be both thicker and more 
extensive than was originally imagined. When Forbes' Memoir 
was published the only knovrai strata of this age occurred in 
Plamstead and Bouldnoi clitfs, with a doubtful outlier in Parkhurst 
Forest. Now it has been ascertained that they cover a much 
larger area, for they extend over about half the Tertiary basin in 
the Isle of Wight, stretching continuously from Yarmouth to 
Brading, and occupying the greater part of the wide trouo-h of 
the Isle of Wight synciine. 

In thickness also Forbes under-estimated the importance of this 
group. Instead of only reaching about 170 feet in Hamstead 
Cliff, new measurements prove that the Hamstead Beds are there 
2.56 feet thick (probably rather more), and that at Parkhurst 
Forest, and at Wootton, in the East Medina, they also exceed 
200 feet. 

Forbes divided the Hamstead Series into : — 
Corbula beds. 
Upper freshwater and estuary marls (fuU of Cerithium 

plicatum). 
Middle freshwater and estuary marls (full of Melania 

fasciata), with the " White Band " at the base. 
Lower freshwater and estuary marls (with Melanin 

muricata and Mehuiopsis carinata). 
" Black Band," 
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Fig. 68. 

Cerithhan pUcatiDit, 
Lain. 



Fig. C9. 

CorJiiilii pisK.m, 
Sow. 



Fig. 70. 

Cerithiiuii eli;(jaiis, 
Desh. 






Fig. 71. 

Corhula vectensis, Forbes. 



This classification might with ad- 
vantage be considerably simplified. 
The Corlrnlii Beds and Ceritldum 
■plicdtum Beds pass imperceptibly into 
each other, and form one marine divi- 
sion, with Corhula becoming scarcer 
below, and Ccrithium dying ont 
above. In fact, these strata become 
more truly marine upwards, though 
Carbnla rcctcnsis (Fig. 71) extends 
downwards even to the base o£ the 
marine bands. 

The line between the Middle and Lower Freshwater and 
Estuary Marls is a very indefinite one, and proves to be only of 
local value, for tbe Wliite Band, which Forl)cs took as tlio 
junction, soon dies out and there is no palajontological evideuco on 
which to sepiarate the two horizons.* 

The Hamstead Beds may therefore be divided into : — 




Marine Beds, with Corhula, Cythcrca, Ostrea 
callifera, Cuma, Volnta, Natica, Ccrithium, and 
Blclania . - _ _ _ 

Freshwater, estuarine, and lagoon beds, with 
Unio, Cyrena, Cyclas, Pabidina, Hydrobia, 
Mclania, Plaiwrhis, Ccrithium (rare). Turtles, 
Crocodiles, Mammals, Leaves, and Seeds 



Feet. 



.31 



225 



256 



* Melania fasciata seems to be only a. stunted form of M. i<ifin>a. Selected 
specimens are sufficiently different, but certain beds oontuiu forms that might he 
referred to either. 
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As the beds were evidently considerably thicker than had been 
thought, they were re-mcasured during the summer of 1888. The 
followino; section is the one then made : — 



Section of the Iliimstead Beds at ILiiiistenit. 
(Measured by Clement Reid and Henry Keeping.) 



Drift 



Upper 
Hamstead 

Keds 
(marine) 
31i feet. 



r Irregular clayey gravel of aubangular flint, 

1 flint and quartz pebbles, &c. - 

"Pale bluish-green clay (much weathered), With. 

seams of Oxtrea caltiferahored by Lithodomus 

and overgromi by Balanus 
Carbonaceous and ferruginous clays, full of 

broken and watervvorn Cyrena semistriata. 

Guma Charlesworthii and Vohtta Rathieri 

also occur occasionally ... 

Stili'blue clay, full of Corbula pisum, Cerithium 

plicaiiim, C. elegans, Valuta Rathieri, and 

Strebloceras cornwoides. A layer of flat 

septaria about the middle - . . 

Black clay, full of Gorbula vectensis. Also 

Gytherea Li/ctUi, Gyrena semistriata, Hydrobia 

Ghasteli, Geritliium pUcatum, G. elegans, 

Melania fasciata, JM. injlata 
Shaly clays, with Gyrena semistriata, Cerii/iium 

plicatum, Hydrobia Ghasteli, seam of jSIya 

minor. Occasional Paludina lenta and Unio 

towards the base - - - 

Shell-bed, full of OenYAJ«TO/j/(e«/('»(, G. elegans, 

Hydrobia Ghasteli, JMelania injlata, and 

Gyrena semistriata 
Shaly clays. Seams of Paludina lenta and 

Unio - . - - . 

Stiff blue clay, carbonaceous at the base. 

Scattered Cyrena semistriata. At base seams 

of Mya minor, with Cerithium plicatum, 

C. elegans, Hydrobia Ghasteli, Ulelania 

injlata, Gorbula vectensis, 

and Balanus - 
Laminated carbonaceous 

partings with Gyclas 
Green clay, with Paludina - . . 

Carbonaceous clay, with Chara 
Mottled red and green clay. Unio, Paludina, 

seeds, &c., occasionally - . . 

Obscure (mottled clays P) - - . 

Carbonaceous seams, with Carpolithes ovulum, 

Unio, and Paludina lenta - - . 

Carbonaceous clays, with seams of Melania 

injlata, var. leevis, Unio, Paludina, Planorbis, 

Hydrobia Chasteli, and Seeds 
Bluish loam - „ . . . 

Clay, with Paludina, Seeds, &e. 
Obscure - . . . . 

Clays, with occasional Paludina 

and seams of Curpolillies oindum. 
Obscure - . . . . 

Laminated carbonaceous clay, with Seeds, 

Palm-leaves, leaves of Water-lily, Unio, 

Paludina lenta, Melania, and Candona 
Green and red marls - - 

Obscure (? sparingly fossiliferoue) 



Feet. 
to 5 

11 



Gyrena semistriata, 
clay, and sand- 



and Melania, 
Fossils rare 



14 

1 

.3* 



11 

18 



15 
1 
3 
4 

20 
5 



8 
fiO 



iiamstead beds. 



18^ 



Lower 

Hamstead 

Beds 

(lacustrine 

and estiiarine) 

2:.M.l feet. 



<; 



j White Band — Green clays and white shell- 
I marls. IMehiniufusciiitu, Oerithiiiminornufunt. 
0. Sed(/ii'lckii, }]i/(i minor, &c. 
Green clay, with lines of ironstone nodules at 

the base 

Obscure - - - . . 

Black or slate-coloured carbonaceous clay, full 

of Gyrena semistriata and Neniatura pupa. 

Also Bythinia conica, Gerithium 2 sp., and 

Gyclas Bristovii - - - 

Green clay - - - - . 

Black laminated clay, full of Planorbis obtusus, 

P. sp., and Gyclas Bristovii 
Green cl&ys - - - 

Mixed black and green clay, full of Melania 
muricata, Hydrohia Ghasteli, LiinncEa, Plan- 
I orbis, &c. - ■ 

I Green clays with Paludina, Nematura, sp. (in 
I the upper part), Melnnopsis carinata 
I Black Band, full of Paludina lenta; Unio at 
[_ the base 

Total 



Feet. 



7 
28 



3 
14 



20 

14 

255^ 



The constant landslips from Hamstead cliff render it impossible 
to measure the whole of the beds at any one time. It will there- 
fore be necessary, as far as possible, to fill up the gaps in the above 
section from notes taken during the original survey of the Island. 
Unfortunately the 60 feet of beds above the White Band do not 
appear ever to have been measured in detail, and the followino- 
section only gives the lower part : — 

Section of the lower part of the middle freshwater and estuary 
marls and of the lohite hand, measured in a low cliff on the 
shore, at the base of a great founder. {By Professors Ramsay 
and Morris!) 



Rubble. 

Small bands of clay, with apparently nodules of ironstone 

Band of crushed Gyrena 1 inch - - - ~| 

Shaley clay 1 inch - - - . I 

Band of crushed Gyrena and Melania fasciata in great abundance, ( 

1 inch ..-..-..J 
Brown clay - - - - - - 

Ferruginous band : Melania fasciata, Gyrena, Paludina separated 

by a very thin layer (sometimes passing into it) from another 

similar layer .-...-. 
Ferruginous band, containing the same shells ; with Gerithium - 
Laminated clay, with bands of compressed Melania and Gyrena about 
Greenish tenacious clay, with bands of Paludina and Fish remains 
Ferruginous concretions, covering a layer of compressed Gyrena - 
Tenacious green clay ; a layer of Melania (and bones of turtle) 

1 inch from the bottom, with concretions of clay-ironstone 
Thin layer of vegetable matter, wth reed-like plants and long 

seeds (Folliculites), patches of Paludina ... 

Greenish sandy clay forming the shore, with large concretions ; 

patches of shells, Paludina . . . - . 

f Vcrdigris-green clay, with two bands of Ci/rena semistriata, 
more or less perfect ; in the lower half of the bed (between 
which is a thin layer of ironstone with Panopaa Gibbsii P) 
Gerithium, Melania, Fish, and Folliculites in the lowest 
band of Gyrena 



Ft. In, 
4 



3 



U 






n 





2 





9 


3 








2 



3 
Oi 
3 
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Further east, about 100 yards west of some stakes driven into 
the beach, where the Wliite Band comes to the base of the cliff, it 
contains occasional large white nodular concretions 10 inches thick 
and a yard long, while above it are two bands of clay-ironstone, 
each one inch thick. 



Section ineiisurcd eastivard of the preceding section, where the 
white hand appears (it the base of the cliff. 

Ft. In. 
Dark clay - ■ ■ - - - 2 

Tenacious dark-greenish clay ; at two inches below the top 
of the bed are two 1-ijich bands of tabular ironstone, 
containing Paliidma, and separated by two inches of 
clay also with Paludina - - - - 10 

In. 

Very shelly clay, with Gyrena, Melaiiia, and Gerithium 3 

Clay - - - 04 

Shelly clay, as before - 2 

Clay with compressed Gyrena • - - 1 

Shelly bands, as before ; sometimes separated by a thin 

layer of clay - - - - 3 to 4 

Clay, with bands of Gyrena, Gerithium, and Melania I 

Green clay, mostly filled with broken Gyrena and 
Gerithium. The shells in this band are much black- 
ened, and occasionally at the bottom are Panopcea 
in upright positions, partly sinking into the clay 
below, Melania fasciata, Gerithitim Sedffwichii 2 

Greenish clay about two feet from the shore, forming the 
base of the cliff, and containing bands of crushed 
Paliidinn 



}4 n 



Further east of the place where the above section was measured, 
all the bands forming the White Band unite, and are well seen in 
the cliff, forming a distinctly marked white line at its base, with 
about twelve feet of dark clay weathering brown above. 

The next three sections help to fill up the gaps in the beds 
between the White Band and the Black Band. 



About S.E. of the buoy the followinr/ section irns measured in a 
projecting point of the undercliff. 

, , Ft. In. 

Laminated tenacious clay, with shelly bands, mostly made up of 

broken Gyrena ■ ■ - - . - 15 

Laminated clays, with Hydrobia Chasteli and Cyjjrida 9 

Band of broken Cyrena - - 2 

Lenticular patches of white marl, containing fragments of lignite 

and disseminated vegetable matter, with reed-like stems 9 

Tenacious blue clay - - ■--03 

Fossil band ; Melania muricata, Melanopsis, Oyrena or Gyclas, 

Nematura pupa, Candona ; PZanorJjs on surface of bed - - 6 

Tenacious greenish clay, with layers of Paludina and seeds towards 

the middle - - 3 

Ochreous clay, passing into ironstone - - - 1 

Stiff lead-coloured clays with several bands of Paludina towards 
the upper part; more sandy and ferruginous towards the base, 
where the beds sometimes become very finely laminated 2(1 

Probable position of the Black Band. 



Ft. 


In 








5 





L'O 








1 


4 





1 





5 








4 





5 





6 





7 


1 


6 
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Section measured further icest, in the broken ground a feiv feet 
above the shore, about 29° E. oj S.from the buoy on Hamstead 
Ledge. 

Traces of White Band on the top of broken ground 

Ground not seen - - - - about 

Clay, weatherinp; brown, with traces of Gyrenu bands on the 
weathered surfaces - - - about 

Ferruginous band, with fragments of shells 

Laminated clays, nnfossiliferous P ... 

Clays, with laminae of Oyrena semistriata 

Dark tenacious clay, with two bands of Gyreiui, the upper con- 
taining numerous Nematura pupa and valves of Cyrena, often 
perfect and united at the hinge 

Green clay, with Cypridce ..-..- 

Dark fossil-band, Planorbis on top of bed, Cypridce throughout, 
associated with Melania muricata, M. faseiata, a smooth 
Melania, Melanopsis fusiformis, Umnaa, and Cyrena or Cyclas 

Clay, with band of Cypridm and occasional Melania at the base - 

Clay .. - - 

Clay, with compressed Paludina and seed vessels 



Measured {by pacing^ along the shore at low water, under Hamstead 

Hill. 

Ft. In. 
Shelly band with Melania, Hydrobia, Limnaa, and Planorbis on top 
of bed - - - - 

Green clays, with Paludina and seeds 
White marl, with Paludina lenta - 

Green clays, with bands of Paludina lenta and ^lehinopxis carinata 
Blach Band, with reed-like plants, and Unio and Paludina at base 

As the Hamstead Series, though of consulerable thickness, 
presents no bi-eaks and no marked lithological changes, special 
attention may with advantage be called to its different fosailiferous 
horizons that can be identilied inland. Thej^e, \vith their approxi- 
mate distances above the Black Band, are as follows : — . 

Feet. 
Gorbula and Gerithium plicatum beds 224 to 256 

Water-lily and leaf beds - 1 40 

White Band - 65 

Nematura beds - - 30 

Black Band - 

The Black Band was taken by Forbes as the base of the 
Hamstead Series " for several reasons, and foremost, because it 
is apparently the first bed that succeeds to those which terminate 
the Bembridge marl at WhitecliflF and elsewhere in the Isle of 
Wight. This circumstance, combined with those of the beginning 
of a new series of fossils, of which the Rissoa Ghasteli (Fig. 61, 
p. 175) is the first conspicuous representative, of the disappearance 
of others, and the probable indications of a terrestrial surface 
indicated in some of the features, both of this bed itself and the 
bed below it, may fairly warrant the choice of so well marked an 
horizon." 
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Fig. 72. 

Cyclas Bristovii, Forbes. 




Fig. 73. 
Unki Gibhsii, Forbes. 




Forbes thus describes the Black Band : — 

" It consists of nearly two feet of firm 
carbonaceous laminated clays, abounding 
in fossils. These are Paludina lenta, 
very numerous; HydrobiaOhasteli major , 
scarce; Mehniopsis carinata ; Limncea ; 
Planorbis ol/tns'i's, of large size; a peculiar 
small C'l/r/tis, (C. Bristovii, Fig. 72), 
which I have not met with elsewhere ; 
and fish vertebrje. Impressions of the 
linear leaves of gramineous plants, occa- 
sionally large seed vessels, and Gyrogo- 
nites are found in it, and lumps of 
lignite. At its base is found a seam of 
Unio (U. Gihhsii, Fig. 7.3) containing 
well-preserved specimens." 

" The Black band rests in perfect conformity on a bed, three feet 
in thickness, of dark green marls, becoming paler below, and 
separated by an irregular seam of broken univalves {Paludina 
Icnlii) from greenish blue pale marly clays, with lenticular seams 
of crushed Paludina. In the dark green marls are scattered fine 
specimens ol' Paludina lenta and Mehmopsls, also numerous fossil 
bones. There are, moreover, in this bed, curious vertical or 
slanting tubular concretions, with hollow cavities, as if formed 
round the roots of plants." 

This weathering of the surface of the underlying Benibridge 
Marls is very r.oticeable. It is a character still more marked 
inland, where repeatedly after boring through unweathered 
Hamstead Beds we penetrated a carbonaceous soil (the Black 
Band), and then again entered weathered clays full of roots, like 
the surface soil many feet above. 

Though this thin bed, however, can be traced nearly throughout 
the Island, there seems to be no evidence of any real break. 
Fossil species die out upwards one by one, and are replaced by other 
species. Even the species which Forbes considered to be most 
characteristic of the Hamstead Beds — Hydrobia Chasteli — we have 
shown in the last chapter not to be confined to this Series, but 
to appear several feet down in the Bembridge Marls. Similarly 
Ncmiitura jrirpa comes in somewhat higher : and so on with 
others. Probably if the beds were now for the first time to be 
sub-divided, we should class the the Bembridge Marls and the 
greater part of the Hamstead Beds together, and separate the 
marine beds as the commencement of a new series formed under 
difl^ercnt conditions. 

But though no palasontolog ical break occurs at the Black Band, 
it was so necessary to sub-divide the thick mass of clay above 
the Bembridge Limestone, that some marked and easily re- 
cognisable bed had to be traced. The Black Band proved to 
lie the only hori2;on that could be followed, and that.would wive a 
satisfactory line from which to calculate dips and thicknesses. 
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Borings were therefore mfide, and the Black Band traced 
inland ; with the result that this horizon has been identified in 
many places, and over a wider area than any other part of the 
Hamstead Series. 

Forbes' description of the Black Band at Hamstead is excellent, 
and will also apply to the inland sections. Unfortunately the 
Nematura pujxt bed at Hamstead has occasionally been confounded 
with the Black Band, and it is now probable that in a few of the 
well-sections and trial borings the bed at first thought to be a 
modified representative of the Black Band is really the Nematura 
pupa bed about 30 feet higher. 

In the trial-borings the difference between the Black Band 
and the clays lying below and above it is even more marked than 
on the coast. The Black Band is generally a brown clay or loam, 
turning a sooty black after a few seconds exposure, in which 
abundant seeds and fish-bones are found, but fev/ shells except 
Paludina lenta, Melanopsis carintita, and Unio. In it occasionally 
occur small angular fragments of flint. 

The next marked zone is the Nematnrd jnipa bed, nearly 
30 feet above the Black Band. This is a bed of laminated slate- 
coloured carbonaceous clay crowded with Cyrena seinistriata, 
Nematura pupa, Bythinia conica, and Cyprids, and more rarely 
yielding other species. On the coast it is the first bed that 
yields Nematura pupa, but inland this species perhaps ranges down 
into the Black Band, though it is not always possible to distinguish 
these horizons in borings. Though recoL^nisi d at many localities 
this bed seems to be more variable than the Black Band. A few 
feet underneath it there is generally a line of Melauia murkntn. 

The Nematura pupa bed indicates .Oightly estuai ine conditions 
of deposit, yielding AloiUola and Gcrithlum at several localities. It 
is perhaps the best hoi izon in the Lower Hamstead Beds for 
fossils, for not only are these exceptionally well preserved but 
the fauna is also more varied than is usual in these freshwater 
beds. The following is a list of the species obtained, but no doubt 
it could be considerably increased : — 

Cyclas Bristovii. Melania muricata. 
Cyrena seinistriata. Melanopsis carinata. 
Modiola Prestwichii. ■ subcarinata. 



• subulata. 



Bythinia conica. Neritina tristis. 

Cerithium elegans. Nematura pupa. 

sp. (like C. plicatum). Paludina lenta. 

Hydrobia Chasteli. Planorbis (small sp.). 
Melania Forbesii. 

About 36 feet above the Nematura pupa bed and 65 feet above 
the Black Band occurs the White Band. This consists of green 
clay in which are seams of white shell-marl. Though so con- 
spicuous at the base of Hamstead and Bouldnor Cliffs, it is not 
persistent, being only traceable as far as Parkhurst Forest. In 
the East Medina it is apparently represented by a seam of fine 
sand which, commencing near Newport, expands eastward till it 
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reaches a thickness of about 40 feet and forms a marked 

topographical feature. 

The White Band is characterised by two species of Gerithium 

(C. inornutum and G. Sedgwichii). It also contains abundance of 

Melaiiiii fasciata (Fig. 74) and Mya (JPanopoea) minor, 

M 1^' f (^'^S- '^^)' ^^^ ^'■'^ fossils are so much decayed and so 

ciiita Sow fragile that no determinable specimens were obtained 

f. from any of the borings iti Parkhurst Forest. 

Above the White Band there is a gap of 70 or 

80 feet before another marked fossiliferous horizon 

is met with. The intervening beds are generally 

much obscured by mud-streams and landslips, but 

they appear to be very sparingly fossili- 

J'iG. 76. ferous. None of the inland borings or 

Panopcea minor, I<orbes. ,, . • i ■, i if-. , .° , . 

well-sections pelded much ot interest in this 

part of the Hamstead Beds. As the series 
of borings in Parkhurst Forest penetrated 
the whole without meeting vcith any con- 
spicuous shell beds, it is probable that 
such are absent. 

About 140 feet above the Black Band, and 120 feet below the 
marine beds lies a bed of compact laminated clay full of a 
peculiar creeping root, and containing leaves of Palm and Water- 
lily {Nelumhium), &c.* This horizon forms a ledge or low cliff, 
over which the softer overlying beds sHp. It has not yet been 
recognised inland ; but as there are no open sections on this 
horizon, and the plants would not be preserved in the small cores 
obtained by boring, the leaf-bed may cover a considerable area. 

The marine beds commence about 224 feet above the Black 
Band, and range upwards to the highest point reached (see sketch 
by Edward Forbes, Fig. 76, p. 193). Unfortunately they are 
confined to a small outlier of a few acres on Hamstead and 
Bouldnor Cliffs, and another about half a mile long at Wootton in 
the East RleJina. 

A reference to the table on p. 189 will show the approximate 
position of the beds mentioned in the description of the inland 
sections, for though, as in all the Oligocene Beds, a considerable 
amount of lateral change may be remarked, yet certain marked 
beds extend iier.-iistently over the whole of the area. 

The notes made in the course of the re-survey were so 
voluminous that it has been necessary greatly to condense them ; 
but all the well-sections will be found in the Appendix, and the 
position of each of the trial-borings is marked on the 6-inch maps 
deposited in the Office of the Geological Survey. As the number 
of the trial-borings in Hiimstead Beds amounted to nearly three 
hundred, it has not been thought advisable to print so bulky a 
record, but wherever fossiliferous strata of marked character were 
met with, the occurrence will be found recorded in the text. 

* J. S. Gardner. Report of the Committee for . . . exploring the Higher 

Kocene Beds of the Isle of Wight, lieport Brit. Assoc, for 1887, p. 414. 
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Slictrh of t/ic upper part nj' Ilamstcad Cliff 
(r>y Edward Forbes). 
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a. Gravel. 5. d. Marine Corbula beds. c. e. Lower C.vrena l)anJ. 

/. Shaly clays. 

In Parklrarst Forest, where a note by Mr. Godwin- Austen led 
us to expect an outlier of the marine beds,* the survey had to be 
entirely made by boring, for there are no open sections. Com- 
mencing at the highest part of the Forest, we made radiating series 
of borings and continued them southward and northward, till the 
Black Band was reached. These excavations, and those made by 
Mr. Keeping, lead us to conclude that the note of the occurrence 



* Mr. Godwin-Austen meutions the occurreDce of Ostrca caUifera in the Forest, 
but does not state hy whom it was found. Forbes, " On the Tertiary Fluvio-marine 
Formation," p. 37, footnote. 

E 56786. 
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of Ostrea calUfcra (Fig. 77) is founded on some mistake. There 
seem to be no strata in the Forest so high as the base of the 
Cerithium plicatum bed. 

Fig. 77. 
Ostrea caUiferu, Lam. 




The higliest strata in the Forest are found immediately west of 
tlie .'Signal House. Here an old gr.ivcl pit has been dug, only a 
foot and a half below the top of the hill, and at tf e bottom of it a 
boring was made to a depth of 24 feet (B. H. 11). The surface at 
this point is 27^ feet above the sen, and the base of the gravel lies 
at 266 feet. The strata passed through are red and mottled clays, 
like those immediately beneath the marine beds at Hamstead and 
Wootton. Piiludinn occurred at 15 feet from the surface, but no 
other recognisable fossils were met with. 

About (S chains soutn-west of the Signal House another old 
gravel pit lies at a height of 2.54 feet. In this a boring (B. H. 10), 
commencing 10 feet from the surface, was carried to a depth of 
33 feet, in alternations of red and carbonaceous clays, with 
Melania, Paludina. Unio, and Cluira in the lower part. This 
boring is important, as the upper part seems to show strata that are 
too much ol)scured to be measured at Hamstead. In this upper 
portion — probably corresponding with some of the beds marked 
" obscure," aliout 25 feet below the marine beds* — a tooth of 
Theridomys was found at 11 feet, and another small mammalian 
bone at 15 feet. Mammalian bones are of rare occurrence in the 
Hamstead Scries, and the finding of two specimens in a small 
boring makes it probable that this horizon might turn out to be 
excej)tioiuilly fossiliferous, if it could be examined in Hamstead 
Cliff. 

Other borings continue the section in a southerly direction 
(B.H. 12, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43) into lower 
beds, but nothing of interest is met with till we descend to 170 
feet. Here shell marls commence (B. H.35), but it is difficult to 



.See section, p. 186. 
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say whether they represent the White Band, or whether this band 
should be identified with other white marls at about 120 feet 
(B. H. 40). Probably the lower bed is more nearly equivalent 
to the conspicuous seam in the Hamstead Cliff. 

At the southern border of the Forest we meet with a bed that 
probably corresponds with the Nematvra pupa bed of tl)e coast. 
This is a stratum full of Cyrena seviistriata and Entomostraca 
(B. H. 43). It is conspicuous over a considerable area, and its 
position and fossils correspond so well with those of the Nematura 
pupa bed, that the local absence of the Nematura is counter- 
balanced by the other evidence. No other band of the sort occurs 
over the same area, and a bed, apparently on the same horizon, 
is full of Nematura pupa at Newport. 

I'rom Forest Side to Gunville the succession is carried on by 
other borings (B. H. 44 to 52). The first of these is in the same 
beds as B. H. 43, but as it commences at a higher level there must 
be a northerly dip of less than 1° between these points. 

About 15 or 20 feet below the Cyrena bed lies a seam of shell 
marl crowded with Melania muricata and Hydrobia Chasteli This 
seems to correspond with the similar seam below the Nematura pupa 
bed on the coast. 

About 26 feet lower lies the Black Band, first met with a 
few yards north of Gunville Bridge (B. H. 49), and again a 
quarter of a mile further south, in the village (B. H. 51, 52). The 
section is interesting from its exact correspondence with that seen 
at Hamstead : — 

Section 1 chain north of Gunville Bridge (B. H. 49). 

Feet. 
Soil - - .... 1 

["Blue and gray loam. Nodule, with casts of small univalves 
at 4 feet . - - . - - 7 

Hamstead J Lead-coloured clay. Abundant shell fragments {Paludina 
Beds. [ Zemte) and small angular flints between 11 and llf feet 3f 
I Hard black laminated clay, with shells, pieces of lignite, 
l_ pyrites, and small angular flints - - - If 

r Green marly clay, with much ' race ' (concretions of carbonate 
Bembridge J of lime commonly found in weathered marls) and car- 
Marls. I bonaceous remains like small roots. Crushed Paludina J 
L Hard green clay ..-.-.. j 

14* 



On looking through the series of borings already referred to, it 
will be seen that the levels and distances have been so arranged 
that each boring slightly overlaps the preceding one. By this 
menns the whole succession of strata has been penetrated, and we 
can construct a section of the Hamstead Series comparable with 
that seen in the cliff at Hamstead. 

The total thickness of the Hamstead Series on the south side 
of Parkhurst Forest appears to be 220 feet. This calculation 
was made before the re-measurement of the typical locality, and 
it is interesting to find that it agrees thoroughly with the corrected 
thickness. I'he highest strata in Parkhurst Forest are extremely 

N 2 
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like those immediately below the marine beds — a comparison of 
the measurements shows that they ought to be within -i feet of 
the Gerithbnn plicatuin bed. 

We will take next the rest of the sections in the West Medina, 
none of which show continuous exposures of any great thickness 
of beds. Commencing with the cliffs, we encounter Hamstead 
Beds for more than two miles, from near Yarmouth Toll Gate to 
above Hamstead Ledge. Then travelling eastward we pass over 
a gap of two and a half miles, to Thorness ChfFs, where the Black 
Band again strikes the coast, much overgrown and hidden by 
landslips. From Thorness to Sticelett the cliff sinks, but in the 
higher cliff near the latter place the Black Band is well seen, 
overlying Bembridge Marls with the usual seam of Mclania 
'iniiriciitii and Hydrobia ChaatcU. Still further to the north it may 
again be examined in a small outlier cut through by the cliff. In 
both sections the Hamstead Beds are much weathered, only the 
lower part being exposed. 

Taking next the inland sections of the Black Band, we 
will give the evidence ou which the division has been made 
on the map between the Hamstead and the Bembridge Series, 
commencing with the north side of the syncline. 

Above Hamstead ledge the Black Band strikes inland in a 
jouth-south-easterly direction. There was formerly a large brick- 
yard at Lower Hamstead, but this is now overgrown. However, 
a boring (B.H. 276) was made in the pit near "the cottage. This 
proved hard brown and bluish-green clays, like those 50 or 60 
feet up in the Hamstead Beds. So another boring (B.H. 277) was 
put down on the northern shore of the creek immediately north 
of the brickyard. This proved beds crowded with Gijrena 
semistridtii and Entomostraca. Another boring (B.H. 27s) close 
to the shed at the Saltworks was in tough blue clay, in the upper 
part full of Piiludina and Xciuatura. Unfortunately the speci- 
mens were destroyed, and it is uncertain whether the Ncmatura is 
the typical N. jiupa or the other form which occurs lower down 
and near the Black Band. At any rate the outcrop of the Black 
Band lies only a few yards further north. 

Eastward the base of the Hamstead Beds disappears under the 
wide ailu\ial flat nortii of New town. A boring (B.H. 275) north of 
Newtown Coastguard Station proved hard clays like those found 
at Lower Hamstead. Another boring (B.H. 274) on the southern 
margin of Clamerkin Lake showed the bed with Gyrcna and 
Entomostraca, as in B.H. 277. A third boring (B.H. 27l), further 
east and near Clamerkin, proved the Black Band. Beyond this 
point the strike changes and gradually curves to the north round 
Porchfield. 

At Locksgreen, close to the Smithy, the Gj/remi bed was met 
with fB.H. 270). A quarter of a mile soutli of Porchfield the 
Black Band was reached (B.H. 268), and two other borin<Ts 
(B.H. 269 and 267) also pierced the lower part of the Hamstead 
Series. Haifa mile east of Porchfield two boriufrs (B.H. 264 
and 203) were perhaps sunk in the lower part of the same Series 
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but the evidence was not quite satisfactory. All the borino-s 
between Porchfield and Burnt Wood leave the age of the beds 
some-.vhat doubtful, and it is still uncertain whether the thin 
carbonaceous seam met with (B.H. 264,262) represents the Black 
Band. 

A similar uncertainty affects most of the borings near Great 
Thoruess, but the Black Band occurs again 9 feet below the 
surface at the cross roads north of Whitehouse Farm (B.H. 242). 
A boring immc'liately south of Little Thorness (B.H. 228) was 
put down into the beds above the Black Band. In the high road 
near the junction of the road to Little Thorness a seam of white 
marl, perhaps representing the White Band, was met with (B.H. 
212). It lies at about the right distance above the base and is 
full of Ci/rcna and 3Icl(iniafasci(it(i. 

A quarter of a mile further east along the high road, clays with 
Alelaniu muricata and Jlelanopsis were found in the spoil heap of 
a well, similar beds occurring at about the same level near PlilUs 
Farm (B.H. 208). South of Hillis Farm a boring (B.H. 209) 
in the valley reached the Black Band at 16 feet, another boring 
(B.H. 211), at Rolls Bridge, disclosed clays with Fuludina, 
Melania turritissima, and Folliculites tlialictroides. This last may 
be in Bembridge Marls. 

Of three borings near Whippance the highest (B.H. 220, 221) 
seems to have been sunk in or near the Nematura pujia bed, and 
the lowest (B.H. 222) reached the Black Band, in which an-ain 
occur small angular flints. 

Near Sticelett either the strata undulate, or, as is more likely, 
they are slipping downward towards the sea. The highest boring 
(B.H. 213) commenced at 92 feet, but othei's at lower levels 
seemed still to be in Hamstead Beds. Much of the upper part of 
this hill is covered with gravel, through which it would be difhcult 
to bore. At the junction of Tinker's Ijane with the Gurnard 
E,oad the Black Band was again met with (B.H. 207), though 
the whole of the beds to a depth of 14 feet were much altered 
and full of selenite. 

Skinners Grove Tile Works show clays with seams of Cyrena 
semiftriata and Cytheridea 3Iillleri. J. Rhodes also obtained 
bones of Turtle and Crocodile. These beds lie probably 30 or 40 
feet up in the Hamstead Series, for in the vaUey a quarter of a 
mile to the east-south-east clays like those immediately above the 
Black Band were reached (B.H. 200). 

Two borings near Pallance, one north of the Farm (B.H. 205), 
and one south (B.H. 201), both reached the Black Band, but the 
fossils are very much decayed. North of Pallance the junction of 
the Hamstead and Bembridge Series soon becomes much obscured 
by wash from the gravel plateau, but a well near Upper Gockleton 
showed shelly clay, full of Cyrena semistriata, beneath the gravel. 
North of this point the gravel descends and overlaps the junction 
of the Hamstead and Bembridge Beds. 

In the middle of the plateau, shaly clay with Paludina angulosa 
and Melanopsis carinata has been dug at Place Brickyard ; but 
though from its position this clay must belong to the Hamstead 
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Series, there is nothing characteristic among its fossils. Another 
section of the beds beneath the gravel was exposed in the new 
well at the West Cowes waterworks, which apparently penetrated 
about 30 feet of Hamstead Beds, including a shaly carbonaceous 
clay like the Blnck Band ; but unfortunately few samples were 
preserved from the upper part of this well. 

Descending towards the Medina we find another Brickyard at 
Werror. In this the junction of the Hamstead and Bembridge 
Beds is apparently shown. Above a black seam were found. 
Melania turritissima, M. Forbcsii, Melanopsis, Paludina lenta. 
Fish bones, and Folliculites thalictroides with other seeds, but the 
strata are so weathered that it is not easy to obtain details of the 
section, and it is possible that this black seam may be somewhat 
higher than the Black Band. 

Beyond this point the base of the Hamstead Series sinks 
beneath the sea level, and a boring (B.H. 97) a few hundred 
yards further south showed carbonaceous clays full of Nematura 
pupa, Faludina, and Melanopsis, probably the Nematurapupa bed. 
At the AYest Medina Cement Works the Nematura pupa bed 
re-appears at the sea-level near Dickson's Copse, but in the pit 
close to the Kilns it is nearly 10 feet lower. A good section may 
be seen at the latter place ; and by mp.aus of boring (B.H. 93) 
it was carried 10 feet below the bottom of the pit and 8 feet 
below high-water level. It shows: — 

Feet. 
Blue and yellow clay, with faint red mottling in the upper part ; no 

mollusca observed. Turtle bones. (Seen in the pit) - 25 

Soft greenish clay (in B. H.) - 3 

Soft light-blue and yellow loams, with sand partings and selenite. 

Decayed Gyrena at 6 feet ; Entomostraca from 7 to 74 feet - 7 

Lead-coloured, dark-grey, or black laminated clay, full of shells 
between llj and \2\ feet. Nematura pupa, Hydrobia Chasteli, 
Nerilina tristis, Melania muricata, Cyrma semistriata - -2\ 

G-reen loam, with sandy partings - - . J 

38 

The carbonaceous clays were at first taken to represent the 
Black Band, but there is now little doubt that they are really 20 or 
30 feet higher in the series. 

South of Medina Cottnge clays witli Melania muricata and 
Melanopsis carinata are seen at several places in the river bank. 
They are the beds immediately above the lowei Nematura bed, 
for a boring (B.H. 95) s\t the western end of the Mill Pond 
shows the succession : — 

Soil . 

Free-cutting loam, with much selenite . 

Darker blue stiff clays. Melania muricata, Melanopsis subulata, 

Paludina ... 

Seam of black clay - .... 

Green and blue clay, with sandy partings and some carbonaceous 

matter. Nematurapupa, infiated var. at 11 feet 
Blacker shaly clay ...... 

Green clay, with sand partings ... 



Ft. 


In. 


1 





4 


t) 


5 








2 


2 


10 





2 


2 


10 


16 
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At the Keservoir about 50 feet above this level there seems to 
be some representative of the White Band, for J. Rhodes 
obtained from the spoil-heap Mi/a minor, Cerithium, Ci/rena 
semistriata, Cytheridea Mullcri and a new species of Cytheridea 
(Fig. 78.) However, no white marl like that of Hamstead Cliff 
is visil)le at this spot. 

Fig. 78. Having traced the base of the Hamstead 

Cytheridea montosa, Series till it has now passed out of reach 

Jones and beneath the sea-level, we will follow the south- 

Sherborn.* ern margin of the syncline from Yarmouth 

to Newport, taking afterwards the higher beds 

met with here and there in the West Medina. 

It will be remembered that the Black Band was 

traced on the foreshore to within a quarter of 

a mile of Yarmouth Turnpike (see p. 1 96). In 

the overgrown cliff it was again found 200 

yards further west, and a boring by the side 

R-'htva/' °^ *^® ^'S'' ^°^^ ^^' ^' ^^^^ reached it at 
I. E^dge ^^ew^seen ^ ^^P^^ °^ ^^ ^^^^' s'lowing that the Ham- 
from the ventral stead Beds must extend westward along this 
margin. ridge to within 130 yards of Yarmouth Turn- 
Magnified 20 diam. pike. 

Half-way between Bouldnor and West Bouldnor, and also a 
quarter of a mile south-east of Bouldnor, the Black Band is 
again met with (B.H. 352, 348). Then the strike suddenly curves, 
and the Hamstead Beds extend southward in a tongue corre- 
sponding -with the similar feature in the Bembridge Limestone. 
This curve is proved by a boring (B.H. 334) in the lane north of 
Lee Farm, and by another (B.H. 332) a quarter of a mile north of 
Freeplace, but as these only show the usual character of the 
Black Band there is no need to give tlie details. 

Near Ningwood the position of the base of the Hamstead Series 
is exactly fixed by a series of borings, all reaching the Black 
Band (B.H. 325, 321, 319, 317, 314, 313). South-east of 
Shalfleet the boundary makes another sudden bend to the 
south, this time approaching the Chalk so closely that the 
beds come within the influence of the more violent flexure and 
have a high northerly dip. It is therefore often difiicult to strike 
the exact base in a boring, though its place can be fixed within 
a chain of its true position. 

Two borings at Stonesteps (B.H. 296 and 297), within a chain 
of each other, show, the one Bembridge Marls, the other free- 
cutting loams some distance up in the Hamstead Series. A 
boring (B.H. 295) on the road to Fullholding happened to 
strike the Black Band at 4 feet below the surface, while another 
(B.H. 292) close to Fullholding reached it at 16 feet, though this 
latter commenced at a level 30 feet lower. There must be an 
average northerly dip of about 3° between these points, probably 
the dip is much higher at the first boring and rapidly decreases 

* Suppl. Monogr., Tert. Entom. Pal. Soc, 1889. 
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near Fallholding. Other borings (B.H. 290 and 291), a quarter of 
a mile furtlier north, showed grey clays, with Cyrena semistriata, 
Melanid inuricatii, and Ci/thcridea Muellerl — probably the Nematarii 
bed — and similar beds occur in the railway cutting near North 
Park, and again north-east of Great Park. 

Near Alvington Farm the Harastead Beds approach nearer to 
the Chalk tiian anywhere else. A boring (B.H. 245), a quarter of 
a mile north-west of the Farm, descended into the Ncmfitii.rii beds \ 
so that the Black Band cannot be more than 27 chains from the 
Downs, and the dip must be high. Due north of tlie farm a boring 
(B.H. 244) seemed to reach the beds immediately above the Black 
Band, while an adjoining one (B.H. 243) showed the green clays of 
the Bembridge Series. 

This brings us to the series of borings at Gunville already 
described (p. 195). Passing these, the Black Band can be traced 
towards Newport in seyeral borings (B.PI. 64, 66 ?, 69?, 70, 75), 
the first of which showed small angular flints in the carbonaceous 
mud. The bed of Cijrend semistriata and C\i/theridea MiieJlcri 
occurred in two borings (B.H. 60, 62) near Little Kitbridge, and 
probably crops out also in the road-cutting between Newport and 
Hunriy Hill. 

In Newport itself there are no clear sections, but the Nematura 
bed was well represented in a boring (B.H. 92) in the siding be- 
tween the Station and the riyer. The fossils in this boring were 
exceptionally numerous and well preserved, and seem to prove 
that the strata containing them lie some distance up in the Ham- 
stead iSeries and are equivalent to those found at the Cement 
Works. Lithologically the black clay resembles the Black Band, 
and like that bed, rests on a green clay with ' race' and root-like 
markings. The well at Mew's brewery {see Appendix, p. 305) must 
also have penetrated the lower part of the Hamstead Series, but 
no samples of the beds above the Bembridge Limestone were 
preserved. 

The only inland sections of the higher portion of Hamstead 
Beds in the West Medina are borings ; there are no open pits, 
and no samples have been preserved of the beds passed through in 
wells. During 1887 Mr. Keeping sank a pit for the British 
Association Committee in Parkhurst Forest, on the hill near 
Marks Corner, but only found clays that probably lie about 25 
feet below the marine beds. They yielded Paludina, fish, and small 
globose fruits. 

Another pit on the Signal Hill showed mottled green clay, with 
Palndiiui, Planorhis, Unio, Cham, and a fragment of Emys. 
This Mr. Keeping took to correspond with the mottled bed about 
15 feet jjelow the Corbula beds.* As this pit is somewhat lower 
than the highest boring made by the Survey (B.H. 13), which 
seemed to be sunk in the clays immediately below the marine beds, 
this correlation is probably right. 

On the southern end of the ridge above Northwood a trial 
boring (B.H. 91) below Noke Farm showed beds that seemed to 

* Beport Brit. Assoc, for 1887, p. 414-423. 
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correspond with those on the Signal Hill (B.H. 11). It is there- 
fore not improbable that an outlier of the marine beds may be 
found higher up near the Farm, where the land is 20 feet higher. 
But the exact position of the synclinal axis has not been fixed ; 
if it lies south of this boring the ridge will be a dip slope and 
there will be no outlier. 

East of the Medina the beds continue with the same character, 
except that in the middle portion is developed a bed of sand. 
Tracing first the lower beds, we made a series of borings (B.H. 
1 to 9) between Newport and Whippingham. These show that 
the strata on opposite sides of Medina exactly correspond, and that 
there can be no fault down the valley. The Nematura beds are 
found opposite the Cement Works at exactly the same level as at 
the Works. Lower down the river the Black Band occurs. There 
is no necessity to repeat the details of the borings. 

At Whippingham the Black Band rises quickly, so that it must 
cross the 100-foot contour near the village. A short distance 
further north characteristic fossils of the Nematura beds were 
found by Dr. Wilkins in a well at the Keeper's Cottage at 
Osborne.* From this point eastward the base of the Hamstead 
beds cannot be traced till Palmer's Brook is passed. But between 
the Brook and Palmer's Farm four borings (B.H. 175, 176, 177, 
178) seemed to have been sunk in the lower part of the Ham- 
stead Series, one of them reaching the Black Band. 

Half a mile to the south-west Alverstone Brick and Tile Works 
deserve notice as one of the few localities where the Hamstead 
Beds can be examined in an open section. The strata there 
visible belong perhaps to that part of the series which overlies the 
Nematura beds, but the fossils are not sufficient to settle this 
point, though a boring was carried 17 feet below the bottom of 
the pit. The following is the section obtained : — 



Alverstone Brick Yard. 



Feet. 



Blue and yellow clay, with a thin seam of shelly marl. Paludina 
angulosa, Hydrobia Ghasteli, Melania muricata, M. Forbesii, 
Melanopsis subulata. Fish bones, and Folliculites thalictroides 6 

Ferruginous clay and ironstone . - . - | 

Laminated clay, with sand partings. Folliculites thalictroides, 
Sequoia, and other plant remains, Trionyx ? - - -5 

Blue and yellow laminated clay, with selenite, becoming stifEer 
below. Paludina and Melanopsis carinata at 20 feet from 
surface - . - . . 17 

28f 

The whole of the beds, except those reached in the lower part 
of the borinc, are much weathered. Then the Black Band is again 
lost, though wells show that the Lower Hamstead beds are well 

* On a newly-'liscovered Outlier of the Hamstead Strata, on the Osborne 
Estate, Isle of Wight. Froc. Geol. Assoc, vol. 1, p. 194. (1861.) 
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represented at Wootton. East of Wootton Creek the Black Band 
re-appears in Ashlake Brickyard, the section showing the usual 
weathered soil underneath it, and also the thin seam of Melania 
muricata and Hydrobia Ghasteli. The base of the Hamstead 
Series lies unexpectedly low in this pit, and various indications 
ajipear to show that its position is largely due to a landslip of 
ancient date. 

Borings in Firestone Copse did not yield any definite results, 
but one about the middle of the wood (B.H. 172), and two beyond 
the southern end (B.H. 168, 167) seemed to traverse the lower 
parts of the Series. 

East of Ashlake the boundary is again much obscured by gr.ivel, 
but about a quarter of a mile south of Binstead Lodge the 
Nematura beds were well shown in a boring (B.H. 180). As this 
is the most easterly point to which the Nematura beds have yet 
been traced, it may be interesting to note that the beds remain 
unaltered and contain the same assemblage of fossils as at Hamstead 
Cliff! The section is : — 

Feet. 
Free-outting loam, full of race ' - - 3 

StifE dark-blue and brown clay, rather carbona- 
ceous and with small pieces of lignite - - 8 
TBluer clay, not so carbonaceous. Nematura 
I pupa and Cyrena semistriata ■ ■ - 3 
Xematura J Blacker clay, Nematura pupa, Hydrobia Chasteli, 
Beds. '] Neritina tristis, Cerithium elegans, Cyrena semi- 
striat a,Modiola Prestwichii, Gytheridea MiwUeri, 
and otolith and bones of Fish - - - 2 
Green carbonaceous clay - - - 1 

17 

Similar beds, or perhaps beds a few feet higher or lower, were 
found in another boring (B.H. 199) by the side of the high-road a 
quarter of a mile west of Stroud Wood. Between Binstead and 
Brading the Black Band has not been found, though the Hamstead 
Series undoubtedly extends as far as Brading, and the Nematura 
beds were reached in a boring (B.H. 199) at Hardingshute. No 
sufficient evidence of the occurrence of Hamstead Beds has yet 
been obtained at St. Helen's, but from the height of the hill 
there may be an outlier of considerable size under the gravel. 
Returning to Newport, we will now follow the southern margin 
of the basin towards Brading. The first section of the Black 
Band met with was found in a boring (B.H. 99) at the angle of 
the road north of Great Pan, but the dip is there so high that 
other borings a few yards away pierced quite different beds. Near 
Little Pan the Black Band is again met with, and a series of 
borings (B.H. 108 to 103) showed the change upwards into red 
and mottled clays and then into fine sands. None of these borings 
were markedly fossiliferous, but there seems to be a gap in the 
series of borings just where the Nematura beds ought to occur. 

North ofDurtonFarm a boring (B.H. 115) showed carbonaceous 
clays belonging to the Nematura beds. The Black Band has not 
been reached in this neighbourhood, and the dip is so high and 
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variable that it would need a large number of borings a few yards 
apart to follow it. However, the boundary on the map is correct 
within a chain or two. 

North-west of Duxmore Farm a number of borings (B.H. 126 
to 140) was made, but though most of them evidently cut the 
lower part of the Hamstead Series, none happened to yield 
characteristic fossils. Still further north a boring (B.H. 143) in 
the bed of the stream reached the Black Band after passing 
through clays with Paludiiia. A fragment of a dicotyledonous 
leaf was brought up by the auger from this boring. Close to 
Little Duxmore similar beds were found (B.H. J 46), but the dip 
is evidently high. Strata apparently of the same age as those just 
mentioned occur near West Ashey (B.H. 149) and East Ashey 
(B.H. 150), but the only fossils obtained were Paludina. At the 
junction of the road to Nunwell with the road to Brading the 
Black Band was again found (B.H. 154). This brings us to 
the point where the dip decreases and the boundary curves to the 
north. 

There now only remain to be described the higher portions of 
the Hamstead Series in the East Medina. It has already been 
pointed out that tlie White Band seems to die out east of Parkhurst 
Forest, and that on or about the same horizon a bed of tine sand 
appears in the East Medina. This sand is so useliil as fixing a 
definite horizon in a mass of clay, and also as a water-bearing bed, 
that wherever it could be traced it has been laid down on the 
map. It seems to form an obsr-ure feature above Cross Lane 
(about half a mile north-east of Newport), but is apparently thin 
at that place. As tliis feature is traced to the south-east it 
becomes bolder, and the springs given out along its course make 
a belt of wet land near Heathfield and Buckbury, but no section 
is visible. Between Buckbury and Little Pan the sand seems 
suddenly to have expanded to a thickness of about 40 feet, for 
three borings (B.H. 112, 113, W4) at different levds were all in 
this bed, and another lower down (B.H. 103) also showed trace of 
it. A pit at Staplers Brickyard affords the only open section of 
these beds in the neighbourhood. It shows alternations of loam, 
fine sand, and shaly clay, the only fossils being casts of freshwater 
shells, principally Faludina and LimiKBa, and also some casts of 
cyprids. 

The same sand bed can be traced along Long Lane, till at 
Longlane Shute it approaches closely to the Downs. It is evident 
that at this spot the sharp monoclinal curve affects all the strata 
up to the middle part of the Hamstead Series. The high dip, 
however, dies away so suddenly that the beds flatten imme- 
diately and the sand can be traced for a long distance northward 
with only a gentle dip. Near Blackland the sand has sunk to 
near the stream level, but it re-appears in the cutting at Wootton 
Station, and also at several points on the eastern side of the 
gravel ridge. 

Near Briddlesford two pits have been dug in sand, the one in 
the hollow showing at least 10 feet of very fine white sand and 
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sandy loam. Further cast this bed forms several small outliers 
on the hills around Haven Street. South of Binstead, in the 
upper part of Stroud Wood Brickyard, more than 7 feet of fine 
white sand overlie red and mottled clay, a.nd the bed is probably 
of considerable thickness. On the highland at Upton Mill an old 
pit has apparently been dug for brick-earth. A boring (B.H. 185) 
at the bottom of this pit showed a considerable thickness of sand, 
but no fossils. In another outlier, at East Ashey, the sand has 
been dug, and it can also be well seen in several parts of the large 
outlier near Brading, especially in the road cutting between 
Kicketshill and New Farm. 

The beds overlying the sand in the East Medina only extend 
over the western part of the area, the marine beds being confined 
to a small portion of the high ridge between Wootton and Downend, 
Unfortunately at the time of writing there are no open sections of 
this part of the Hamstead Series, though wells and trial borings 
yielded plenty of evidence of their occurrence. At Staplers, where 
evidently a considerable thickness of clay lies above the sand-bed, 
two borings (B.H. 109, 110) were made on the top of the hill, to 
ascertain if any representative of the marine beds existed there. 
The height of this hill is nearly 300 feet, but the highest beds 
reached seem to be equivalent to those seen in Parkhurst Forest 
(B.H. 10), and at Noke Farm (B.H. 91). The thickness of 
the capping of gravel makes it difficult to bore at Staplers Hill, 
but possibly other beds a few feet higher may be represented 
there. 

Crossing to the parallel ridge further east, we find the beds 
much hidden by gravel, but fortunately during the progress of 
the Survey a number of wells were being sunk in this neighbour- 
hood. The most southerly of these, at some new cottages at the 
northern end of Little Lynn Common, showed : — 

Feet 
Drift - Gravel and clay - - . . .7 

TT '^g+t'a^ I Blue and green clays with Cerithium ■ . loJ 

■r, J I Hard white seam full of ISIelania inflata, &c. - i 

20 

The fossils, though abundant, belong to few species, the followino- 
being all that could be found by J. Rhodes : — 

Cytheridea Miilleri. Hydrobia Chasteli. 

Melaiiia inflata. 
Cyrena semistriata. 
Sphserium (Cyclas). Fish bones. 

Cerithium elegans. Crocodile (scute of). 
plioatum. 

The fossiliferous clays evidently belong entirely to the Gerithium 
pUcatum beds, though from the thickness of the strata one would 
expect the base of the more truly marine Gorhula beds to be also 
represented. These latter very probably do occur in the upper 
part ut' this well, but so much weathered as to have the foss ils 
entirely destroyed. 
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Less than a quarter of a mile north-east of Little Lynn 
Common another well was sunk, at Dorehill. Unfortunately this 
was finished and bricked before we heard of it. It showed blue 
shelly clay, resting on red clay, water being obtained from a 
running loam at 52 feet. The exact thickness of the different 
strata, and the depth to the base of the Ceritliium beds could not 
be leai'ut. However the fossils found in the spoil heap seem to 
show that probably the base of the Gorhula beds is also preserved. 
The species found were: — 



Carpolitlies ovulum. 
Seeds. 

Cytheridea Miilleri. 

Corbula pisum. 

vectensis. 

Cyrena semistriata. 



Cerithium elegans. 

plicatum. 

Hydrobia Chasteli. 
Melania inflata. 
Paludina (impressions 



Nearly half a mile north-west of Doreliill, at Briddlesford 
Lodge, another well shows the beds witli Cerithium plicatum 
and sSldania inflata. The details are : — 



Drift - Clayey gravel - . . . 

Upper r Yellow clay, much weathered 

Hamstead < Dark-blue shelly clay, full o£ Cerithium plicatum 

Beds. L and Melania inflata 

Lower f Green loamy clay - - - 

Hamstead < Green clay ... 

Beds. L Green clay, with faint red mottling 



Feet. 
4', 
5 

1 

1 

8.V 
.■j,\ 



This well stands in the middle of the farm buildings, and com- 
mences at a height of 181 feet above the sea. Another well was 
sunk at the south-east corner of the fiirm at a height of 190 
feet. It showed some curious bands of broken-up or reconstructed 
clay. The section was as follows ; — 



Lower (?) 

Hamstead 

Beds. 



f Mottled light-grey and dark-red clay 

I Yellow and brown mixed clay — perhaps a recon 

structed shaly clay 
[ Greenish-blue clay 

Tenaceous blue clay 

Sand parting .... 

Reconstructed clay ... 

Mottled green and red clay, slightly carbonaceous 

Blue carbonaceous clay, fiill of Unio 



Ft. 


In 


8 





2 





i 





6 








1 





u 


7 





5 





30 






Though these wells lie only two chains apart, and apparently 
ought to penetrate the same beds, their sections are quite different. 
No trace of the layers with Cerithium plicatum could be found in 
the higher well, and the beds that were found are of such 
exceptional character as to render it uncertain to what horizon they 
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belong. Judging by the dip of the strata shown in these wells, still 
higher beds ought to be found on the top of the hill immediately 
west of Dorehill — unless the gravel is exceptionally thick. This 
seems to be the only place in the East Medina where there is any 
likelihood of the Ostrea callifera beds being found, but there is 
too much gravel to allow of a trial boring being made. 

At Wootton Station the cutting through Quarrels Copse 
shows : — 

Feet. 
Light-blue clay, with much ' race ' and concretionary stone with 

casts of Unio - - .... 5 

Mottled red and blue clay ... about 20 

Fine sand, with water. 

25 

Several wells in the neighbourhood also penetrate the layers 
immediately overlying the sand, but these beds are very sparingly 
fossiliferous and yield little but bones of turtle. 

Many of the peculiar fossils of the Hamstead Series have 
ah-eady been mentioned, and it only remains to give an outline of 
the general character of the fauna and flora, and of the conditions 
under which the beds were deposited. The main mass of the 
Hamstead Series consists of mottled clays, probably deposited 
in brackish-water lagoons. These, as is usually the case with the 
mottled clays of the Oligocene groups, yield few fossils, except 
bones of Turtle and Crocodile, and drifted plants. Interbedded 
in the mottled clays, however, we find occasional seams of 
Melania or Unio, or laminated clays with plants.* 

The blue clays are much more fossiliferous, yielding abundance 
of shells — principally Unio, Cyrena, Paludina, Mclunia, Melanopsis, 
and Nematura, with the addition of a few more estuarine forms, 
such as Gcrithium, Modiola, and i lya, on certain horizons. These, 
with myriads of fruit of Follicu ites thalictroides and Carpolithes 
ovulum and seams of Entomostrac i are the fossils commonly met 
with in tlie Lower Hamstead Beds. 

The marine bands yield a much more characteristic fauna, 
including a number of species quite unknown in the beds below. 
It must be remembered, however, that tiiere is no real break, but 
that the next marine seam — that at the base of the Bembridge 
Marls — is fully three hundred feet lower, and its fauna is so 
little known that we cannot compare the two. The only marine 
beds that can be fairly compared are at the top of the Hamstead 
Series and in the middle of the Headon Series — nearly five 
hundred feet apart. 

Among the more abundant or peculiar of the marine shells 
may be mentioned Ostrea cyatliula and O. adlata, both confined to 
this horizon; Cytlierea Lyellii, Corbula pisum, C. vectensis, Cuma 
Charlesworthii, Voluta Rathieri, Strehloceras and some species of 
Gerithium, such as C. plicatum, G. Sedgwichii, G. inornatuw. 

* See also .1. S. Gardner, Report Brit. Assoc, for 1887, p. 414, 
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The plants of the Hamstead Beds are little known, and only the 
following short provisonal list can be given : — 

Andromeda reticulata, Ett. Cyperitea Forbesi, Heer. 
*Arthrotaxis (Sequoia) Couttsise, Heer. Nelumbium, sp. 
Carpolithes Websteri, Brong. Chara, 2 sp. 
globulus, Heer. 

As far as one can judge by the character of the moUusca the 
temperature of the sea appears to have been very uniform during 
the deposition of the Oligocene beds. There is nothing in the 
character of the Headon or Hamstead fauna ,to mark the one as 
having lived in a colder or warmer sea than the other. 

* During a recent visit to the Isle of Wight (in Aug. 1889) Mr. Gardner and I 
obtained cones of the so-called Sequoia, which showed clearly that here, as 
Mr. Gardner had already proved for the Hordwell specimens, the abundant 
coniferous twigs belong to the shrubby Arthrotaxis of Tasmania, not to the 
gigantic Sequoia. The foliage of the two is very similar, but the cones are'quite 
different. — ^C.R. 
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CHAPTER XIII. 

PLEISTOCENE AND RECENT DEPOSITS. 
Classification. 

The boundaries of these deposits have now for the first time 
been drawn on the one-inch map of the Isle of AYight. In the 
course of this examination some problems of great interest in 
connection with the physical liistory of the Island have been 
opened up ; among them the question of the relative age of the 
older gravels cf the south of England and of the Glacial Deposits, 
the age of the river valleys, and the date of the separation of the 
Island from the main land. 

The classification of the superficial deposits presents consider- 
able difficulty, for though the gravels of different areas indicate a 
similar sequence of events, yet the events in any two areas may 
not have been contemporaneous. The period, moreover, during 
which the gravels have been forming, though undoubtedly pro- 
longed, dues not seem to have been broken up by any marked 
changes of physical conditions, so that no classification can be 
proposed iti which the deposits of one group shall not overlap in 
time those of another. Yet the position and character of the 
oldest gravel bring before us a picture of physical conditions so 
entirely different to those of the ^^resent day, that some classifi- 
cation by nge becomes necessary. 

In the first place, an important series of gravels occurs near and 
often on the watersheds by which the existing valleys of the 
Island are divided, and forms well-marked plateaus. Though we 
have no guide as to the relative age of the separate patches of 
these gravels, except the doubtful test of height above the sea, 
yet the siniilarity in their mode of occurrence justifies their being 
grouped together under the title of Plateau Gravels. These 
gravels were obviously laid down before the valleys in their 
present form had been excavated. Yet their distribution and the 
direction of the slopes on which they rest point to a drainao-e 
system bearing some relation to that which now exists. 

A second group of gravels is arranged as terraces along the 
sides and lower parts of the valleys, and though, like the 
Plateau (jravels, now undergoing removal by the modern streams, 
yet showing an obvious connection with their valleys. 

Lastly, come the alluvial and peaty deposits still in process of 
formation along the courses of the streams, or such as might have 
been formed by the existing streams. 

Three pruicipal groups may thus be established in the Super- 
ficial Deposits, capable of being arranged in chronological 
order. But other deposits of importance occur which cannot be 
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placed in any one of these groups. Such is the angular flint- 
gravel of the Downs, wriicli has probably been in process of 
formation from the time when the ('halk was first exposed to sub- 
aerial denudation up to the present day, and therefore runs 
through all three groups. But inasmuch as it provided the 
materials from which the Plateau Gravels were constructed, we 
may conveniently take it;s description first. The following table 
gives the sequence of the groups in descending order, the numbers 
indicating the order of their descriptions in the following 
pages : — 

IV. Deposits now in course of formation or of recent date 
(Alluvium, Peat, Blown Sand, Tufa, Chalk Talus, &c.). 
III. Deposits formed after the present valleys came into 
existence (Valley Gravels and Brick Earth). 
II. Deposits formed before the present valleys existed (Plateau 
Gravels). 
I. Deposits partly earlier than, partly contemporaneous with 
Groups II., III., and IV (Angular Flint Gravel of the 
Chalk Downs). 

I. — Angular Flint Gravel of the Chalk Downs. 

This is a deposit of very indefinite age. It occurs on the tops 
of all of those Downs in which the Chalk dips at a small angle, 
probably because of the expanse of nearly level ground being 
greater than in the narrower Downs, where the dip is high. The 
deposit is unstratified, and closely packed with unworn flints or 
fragments of flints, imbedded in a loose gritty or sometimes a 
brown clayey matrix. In three instances near Brading, it contained 
a large proportion also of perfectly rounded flint-pebbles, mixed 
with angular flints, but probably derived from some Tertiary 
pebble-bed. 

This deposit is no doubt of sub-aerial origin, the flints, together 
with a portion of the matrix, representinir the insoluble residue of 
a great thickness of Upper Chalk. But there occur also materials 
in the matrix which could not have been derived from any part 
of the Chalk, viz., the grains of quartz and other rocks, which 
give the gritty character to the gravel; and also the completely 
rounded pebbles alluded to above. The occurrence of such 
materials makes it certain that other beds besides the Chalk, 
presumably some of Tertiary Strata, have been laid under 
contribution. 

The thickness of rock that has been removed since this sub- 
aerial deposit began to form has undoubtedly been very great. 
The gravel not only oversteps the present limits of the Ghalk-with- 
flints, but occurs on hills in which no beds so high even as the 
Middle Chalk now occur, as, for example, on St. Catherine's 
Hill. In such cases, the gravel seems to have been gradually 
lowered by the slow solution of the chalk beneath it. 

If this view of its origin be correct, some portion of the gravel 
must date back from a time when all the strata, both Tertiary and 

E i56786. o 
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Secondary, extended far beyond their present limits, and must be 
much older than any of the other gravels in the Island. On the 
other hand, the formation of the gravels seems to be still proceed- 
ing (though far too slowly to admit of observation), for it is 
impossible to draw any hard-and-fast line between it and the 
gravelly soil, which is being formed on the outcrop of the Chalk- 
with-flints by weather and agricultural operations. 

The most important patch of this gravel is that which caps 
the western end of St. Boniface Down, and which supplies great 
quantities of road-metal to Ventnor. But similar patches occur 
also on Stenbury and Shanklin Downs. The patch on St. 
Catherine's Hill is small, and interesting only from its position, 
far away from, and far below the flinty Chalk ; small pockets of 
gravel occur also here and there in the Chalk Marl at the edge of 
the cliff. 

The extensive Downs between Calbourne, Chillerton, and 
Caiisbrook are very generally overspread by angular gravel, the 
boundaries of the deposit following those of the flinty Chalk, but 
always overlapping them. There are many shallow gravel-pits 
along the southern edge of the Downs from Westover Down to 
near Shorwell. 

The three patches above alluded to as containing many 
rounded pebbles occur on ^Nlersley and Brading Downs. No 
sections can be seen there at the present time, but the gravel has 
formerly been dug to a depth of about 2 feet for road-metal, 
and the abundance of beach-pebbles is striking. Except in con- 
taining these pebbles, which have probably been derived from some 
Tertiary Bed, the patches do not seem to differ from the others 
that have been described. 

II. — Plateau Gravels. 

Tli-clr Age. 

These gravels are so called from their habit of capping flat- 
topped hills. They occur generally as small patches, separated 
by deep and broad valleys, and deeply cut into by the action of 
springs, so as to present the sinuous outline generally found only 
in beds of much older date. The complete alteration which 
the features of the country have undergone since these gravels 
were laid down indicates the great antiquity of the deposits. 

Though these outliers have clearly been isolated by denudation, 
yet they do not seem to have belonged to one continuous sheet ; 
for they occur at different levels. More probably they represent 
successive stages in the process of development of the existing 
system of valleys. In some cases even, the Plateau Gravels run 
continuously down from the highest part of a watershed nearly to 
the level of the Valley Gravel, thus tending to link together the 
two groups. In the slopes of such outliers we have evidence of 
the position of the lines of drainage at an early date. 
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This point was first noticed by Mr. Codrington,* who remarlced 
that the high-level plains of the New Forest and the country 
betiveen Poole and Southampton "Water, generally covered with 
gravel or brick-earth, are portions of a table-land with a gradual 
southern slope. He further observed that the gravel covering the 
hills from St. George's Down to Norris " coincides with a plain 
having a uniform slope to the north," thus giving proof that 
the excavation of the Solent Valley was in progress during the 
deposition of the Plateau Gravels. 

The great antiquity of parts of the Plateau Gravels is forcibly 
brought to mind when we study the vast amount of denudation 
that has been effected since their deposition, and the question 
naturally arises whether these gravels may not be in part contem- 
poraneous with the Glacial Deposits of the north of England. 
This question cannot be fully answered until the mapping of the 
gravels on the main land is completed, but it will perhaps not be 
premature to point out how far the evidence in the Isle of Wight 
goes in support of such a supposition. 

In the first place, though no organic remains have been found in 
the Plateau Gravels, the mammoth [Elephas primigenius) and 
and Rhinoceros have been found in the Valley Gravels, which are 
unmistakeably later in date. 

Secondly, the amount of denudation which has taken place in 
the Isle of Wight, since the Plateau Gravels were laid down, is 
fully as great as that which the Glacial Deposits have undergone in 
other parts of England; the valleys which cut up the former 
into outliers are as broad and as deep as those which have been 
excavated in the Glacial Beds. To quote a single example — the 
gravel plateau of St. George's Down terminates southwards and 
westwards in a bold bank at a height of 363 feet above Ordnance 
Datum, or at a height of no less than 313 feet above the bottom 
of the valley, this amount therefore representing the depth of 
valley cut out since the plateau formed part of the general 
surface. 

Thirdly, the gravels are precisely similar in their mode of 
occurrence, and in the amount of denudation they have under- 
gone, to those which overspread the chalk hills on the northern 
side of the Thames valley, in Buckinghamshire and Hertfordshire. 
A part of these gravels is knovm to be of Glacial Age by the 
fact that they underlie outliers of Boulder Clay in the neighbour- 
hood of Watford and Finchley. The others to the west are 
inferred to be of the same age from the similarity in their 
character and position.t 

Lastly, the gravels and the older strata on which they im- 
mediately rest, are sometimes contorted or disturbed in a 
manner strongly suggestive of the action of ice. Such appearances 
have been seen below the older gravels only. 

* On the Supeificial Deposits of the South of Hampshire and the Isle of Wight 
Quart. Journ. Geol. Soc, vol. xxvi. pp. 528-551. 1870. 

t They are described in the Memoir on the Geology of London, &c., by W. 
Whitaker. 1889. Chap .19. 

O 2 
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St. George's Down to East Cowes and Osborne. 

The sinuous outlier of gravel which spreads over the edges of 
the higlily inclined Chalk and Greensands in this Down is one of 
the most remarkable in the Island, partly on account of its height 
above the sea and above the neighbouring valleys, and partly on 
account of the bold feature it presents to the soutli. The gravel, 
being thick and coarse, and having been partly cemented into 
a hard rock by iron oxide, forms an escarpment rivalling that of 
one of the older sandstones, while its even surface, slanting 
gently away to the north, resembles a dip-slope. On the north side, 
tlie central part of the outlier has been deeply notched by a number 
of springs, each forming a combe, and producing scenery of 
remarkable beauty. The gravel stretches away far to the north, 
both on the east and west sides, along the nearly le\ el tops of 
ridge.T composed of all the rocks up to the Chalk-with-flints. 

The orijiinal limits of the sheet of gravel, of which these outliers 
are remnants, are difficult to determine owing to the vast amount 
of denudation which they have undergone. On the eastern side, 
the boundary of the deposit may have run at the foot of the rising 
slope of Chalk which forms the east end of Arreton Down. On 
the western side, we find no corresponding feature nearer than the 
Down beyond Carisbrook. The gap between these two features 
is nearly three miles broad, and was probably the route by which 
the enormous masses of flint-gravel and Greensand chert of the 
neighbourhood of Cowes passed the Down?. 

It should be remembered that the ]\Iedina valley, which follows 
the same general line, is of much later date. It was ditring the 
proce-s of its excavation that the old gravels were so extensively 
eroded, and the features of the old valley were nearly obliterated. 
North of the Downs it is scarcely traceable, except by the slight 
eastward or westward inclination of the gravels towards the 
Medina. The absence of any definite limits here arises partly from 
denudation, but partly idso from the spreading out of the gravels 
into wide sheets which range along and slope down towards the 
Solent. 

The gravels rest on a plain which slopes north, ns mentioned 
above. The amount of slope may be calculated as follows : — In 
the western arm of St. George's Down the level falls about 
90 feet in a mile, or at tlie rate of 1 in 60. This arm, however, 
trends towards the jMedina; but if a line is taken parallel to the 
Medina we find that the fall is less. At St. George's Down the 
height is about 320 feet ; nearly two miles to the north it sinks 
to 280 feet-a fall of about 1 in 260. The Whippingham 
outlier continues the slope down to about 120 feet, giving a 
genei-al fall of 200 feet in 6 miles, or about 1 in 160. It is 
noticeable that the rate of fall tends somewhat to decrease as the 
gravels are followed further from their source. 

Taking next a parallel line about a mile further east we arrive 
at similar results. In the eastern arm of St. George's Down 
(includ.iDg the Downend outlier) the level falls froni^ .315 feet 
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above the sea to 200 feet in 2 J miles, or at the rate of 1 in 104. 
A mile and a half to the north it has fallen to 170 feet, or at the 
rate of 1 in 264. These measurements give a general fall of 1 
in 136 in a distance of 3| miles. North of Palmer's Farm the 
outlier of Plateau Gravel trends to the east and falls rapidly in 
the same direction, being apparently connected with the valley 
now occupied by Wootton Creek and not with the valley of the 
Medina. 

The gravel of St. George's Down is composed almost entirely 
of flints with a few fragments of chert and ironstone. A notice- 
able feature in it is the occurrence o£ rolled flints, a few com- 
pletely rounded, and probably derived from Tertiary pebble 
beds, but many only partly water-worn. In this respect the 
Plateau Gravel differs from the Angular Gravel of the Chalk 
Downs, in which the flints are quite unworn. 

The cementing of the gravel into blocks by a ferruginous 
cement has already been noticed. These blocks occur in abun- 
dance all along the southern boundary of the outlier, and are found 
also in several distant spots, having probably been carried off^ for 
rockeries, or building. The rain which is absorbed by the gravel 
naturally travels down the northerly slope, and is given oft' in the 
springs previously alluded to, but there is one spring on the south 
side, close to the house which is so conspicuous on the brow of 
the hill, known as the Dropping Well. The water ooze.s from a 
layer of cemented gravel, and is never known to fail. 

A great number of pits has been opened in the outlier, the 
gravel being brought down from the southern and western parts 
by inclined planes, and from the northern parts by road to Shide. 
Some of the pits show upwards of 30 feet of rough stratified 
gravel, but the greatest thickness in the outlier is probably con- 
siderably more than this. No bones or implements have ever 
been found in this or any other outlier of the Plateau Gravels. 

As the gravels are traced northward from St. George's Down 
the only noticeable change in them is that they become somewhat 
more water-worn, but their composition remains the same. Com- 
mencing with the outliers nearest the Downs, we find shallow pits 
near Staplers, which show 5 or 10 feet of gravel lesting on an 
irregular surface of Oligocene clay. Nearer Newport two small 
outliers seem to fill hollows in the clay. 

A mile to the north an outlier stands on Mount Misery at a 
height of only 170 feet above the sea. Here the clays are in 
constant downward movement, and continue to slip so steadily 
towards the Medina that the low position of the gravel may have 
no connection with its original height. 

At Downend a brickyard exhibits the following section : — 

Feet 
Reddish brick-earth with scattered chips of flint - 1 5 

Rough sand. 

Other parts of the pit show this brick-earth resting im the 
flint-gravel ; it apparently belongs to the same period, but like 
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the gravel, is entirely devoid of fossils and appears to have been 
decalcified. Yarious other pits have at different times been 
opened in this outlier, but the only one at present worked is at 
Little Lynn Common. At the cross roads further north the 
gravel is said to be as much as 16 feet thick, though the usual 
thickness is about 7 feet. 

The Whippingham and Osborne outlier occupies about two 
square miles, but though the gravel sometimes reaches as much 
as 20 feet in thickness, ridges of clay constantly rise through it, 
and make the working very uncertain. A good section occurs at 
Whippingham, and another above ISTorris Wood. The latter shows 
over 10 feet of subangular gravel, more rolled and more distinctly 
bedded than in the pits further south. From this sheet of gravel 
the water-supply of Osborne is obtained. 

The Wootton outlier is similar to the one just described. A 
large pit about a quarter of a mile west of Wootton Lodge, 
shows 10 feet of worn flint and chert gravel. Another pit near 
the northern end of the outlier gives a section of similar gravel 
with numerous well-worn flint pebbles. 



Parkhurst Forest to West Cowes, 

West of the jNIedina, the gravels have the same general 
northerly fall, combined with a slight inclination towards the 
Medina. At the same distance from the Downs and from the 
Medina we find gravels like those near Downend, and at about 
the same height. The outlier in Parkhurst Forest, at the Signal 
House, is 260 feet above the sea ; the southern end of the North- 
wood outlier is 213 feet and the northern end at 120 feet, giving 
a fall of 140 feet in 3 miles, or 1 in 113. 

The outliers in Parkhurst Forest are a good deal worked, but 
call for no special description. The Northwood outlier is much 
more important, for not only is it extensively worked, but it has 
also yielded till lately a sufficient supply of water for Cowes. 
The principal pits are two near Northwood Church, both worked 
to a depth of 13 feet ; Place Brick-yard, which shows 5 or 6 feet 
of gravel overlying the clay; a pit close to the cliff north-west 
of Northwood Park and just above the 100-foot contour; and a 
pit at the east end of Tinker's Lane. These all contain gi'avel of 
the ordinary character ; but a pit on the north side of Rufiin's 
Copse, of .o-reater interest, shows : — 

Feet. 
Gravel and mottled clay, mixed - - . -5 

Fine white sand with black specks, about - - - 10 

Gravel (now hidden), said to be - - - -2 

17 

A trial boring made a few hundred yards further east, for the 
purpose of testing the water supply, is said to have penetrated the 
following deposits : — 
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Feet. 
Gravel ....... 1] 

Sand ....... 20 

Today 31 

The sand crops out in RufEn's Copse, and there yields a con- 
siderable supply of water. 

The resemblance of this sand to that found in (loodwood Park, 
near Chichester, is so great, and the height (130 feet) coincides 
so exactly, that careful search was made here for marine shells. 
Nothing, however, could be found, the bed appearing to have 
been thoroughly decalcified ; it has no impervious covering like 
that which has preserved the deposit with its shells at Goodwood. 

Returning to the neighbourhood of the Downs, we find close to 
Gunville a mass of flint shingle at a height of 140 feet. This 
does not appear to have any connexion with the Oligocene or 
Eocene Beds, neither does it seem to belong to the ordinary 
Plateau Gravels. Its true position must at present be left 
uncertain for want of sections. 

For three miles west of Gunville no gravels occur near the 
Downs, and denudation has been so great that the outliers near 
the Solent, thoroughly isolated, cannot be traced to their place of 
origin. 

Thorness and Rew Street. 

The only pit now open in the Eew Street outlier is one in 
its south-east corner. This, however, does not show much of 
the gravel, but has been opened for sand, like that three-quarters 
of a mile further east in Ruffin's Copse. This sand has been 
exposed to a depth of 12 feet, but no fossils could be found. 
Its height above the sea is slightly over 100 feet. 

The outlier east of Great Thorness shows no section. Its 
heiglit is about 130 feet. The larger outlier west of Great 
Thorness is worked to a depth of 15 feet, and slopes markedly 
to the eastward, not to the west, where the larger valley lies. 

Hamstead. 

The sheet of Plateau Gravel at Hamstead appears to have no 
connexion with the present system of drainage. At the highest 
point, close to Hamstead Farm, it reaches 200 feet, but in every 
direction except the north-west, where it is cut off by the cliff, 
it quickly sinks to the 100-feet contour, or even lower. This 
sheet is composed of partly-worn flint gravel, with many quartz 
pebbles and occasional blocks of grey wether sandstone. Greensand 
chert was not observed in it. 

Galbourne. 

Some gravels near Galbourne seem to belong to this series, 
though they are probably somewhat newer than the outliers of 
Hamstead and Headon Hill. They range in height from 200 feet 
at Westover to 120 feet near Newbridge. 
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A small outlier caps the highest part of the hill near Norton- 
green, apparently unconnected with the present valleys. 

Heaclon Hill. 
Another outlier, on Hcadon Hill, is perhaps the most puzzling 
of any. It reaches a height of .390 feet, but is separated from 
the Downs by a deep valley, and is cut off on the west and north 
by sea-clifff. The gravel is exceptionally thick, appearing some- 
times to measure 30 feet. It is composed of unworn flints and 
sand with pieces of ironstone, but no chert or foreign rocks 
could be found in it. 

J'Vootion Bridge to Ri/dc. 

Returning to the East ^ledina, east of Downend, we find no 
trace of Plateau Gravel on the Tertiary area anywhere near the 
Downs. The whole of the country through which the lines of 
railway pass consists of low ground which has sufl^ered great 
denudation in more recent times. One gap through the Downs, 
that through which the eastern Yar passes, is probably of ancient 
date, but no gravels lie in it and the continuity of the plateaus 
north and south of the Down is lost. It therefore only remains 
to describe the belt of Plateau Gravel which ranges parallel with 
the coast between Wootton and Bembridge. 

The outlier east of Wootton Bridge consists of partly rounded 
flint and chert gravel, rising to a height of 170 feet towards the 
south, but sinking below the 100-foot contour on the north, and 
below 70 feet towards Ashlake. The lowness of the gravel to- 
wards Ashlake, however, may be mainly due to a landslip which 
has also affected the position of the Hamstead Beds. 

East of the outlier just described, the character of the gravel 
changes in a marked manner, and the beds have all the appear- 
ance of true beach-shingle. The first pits in which this character 
presents itself occur close together south-west of Binstead Lodge. 
The Eyde outlier evidently consists of similar materials, though 
at present no sections of it can be seen. 

Ryde and. St. Helen's. 

The large sheet east of Small Brook deserves special study, 
for the sections are curious and some of the pits may ultimately 
yield fossils. The southern and eastern branches of this mass 
show no sections, but well-worn shingle ia seen in the fields. 
The western branch descends to within about 30 feet of the sea- 
level and shows fine sands like those of RuflSn's Copse. Close to 
Preston in a large brick-yard and gravel-pit the .subjoined section 
may be seen : — 

Feet. 
Shingle and mottled clay, contorted together 2 to 6 
Fine sand with seams of loam and scattered 

flints - - - 9 
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Several other pits between this brick-yard and Oakfield show 
similar beds, the sand always lyiiiLj below the gravel. Search was 
made there for fossils, but none could be found. 

The large irregular outlier at St. Helen's consists also of shingle, 
but offers no sections, except In the cliff' above Priory ^Voods. 
Unfortunately the exact heights of the outliers east of Ryde cannot 
be given as no contours are found on this part of the map. 

Bemhridge. 

The last outlier to be described is the sheet of shingle between 
Bembridge and the Foreland. This mass, well seen in the 
cliffs, rests on a surface of Bembridge Marl sloping to the 
north-east, so that the gravel descends almost to the sea-level in 
that direction. To the south-west it rises rapidly, but instead 
of disappearing gradually it seems to abut against a steep bank 
of clay near Howgate Farm. At the same time the boulders 
become much larger, so that between the Foreland Inn and 
the old clitF the gravel consists of a mass of coarse flint shingle, 
25 feet thick, with current-bedding clipping to the north-east. 
Towards Tyne Hnll and East Cliflf Lodge the shingle is finer and 
has a thickness of about 15 feet. Though this gravel consists 
mainly of flint pebbles, mixed with them there is a noticeable 
quantity of Greensand chert and sandstone, ironstone, a small 
proportion of greywether sandstone, and occasional pebbles of 
veined grit and quartz. 

The shingle just described is so similar, both in position and 
character to that found at Selsey in Sussex, 12 miles to the 
east, that search was made here for the associated bed of marine 
shells which has yielded so large a fauna in Sussex. Unfortu- 
nately the Bembridge gravel is so full of water and slip?: so much 
over the clay that it is generally impossible to examine its bottom, 
and no shell bed was met with, As the shells at Selsey only 
occur in local patches under the shingle, some section exposed 
by a storm may yet show a relic of this curious marine bed in 
the Bembridge peninsula. This bed should be searched for when- 
ever the base of the gravel is exposed. 

So greatly do the gravels in the north-eastern portion of the 
Isle of Wight resemble the lower series at Brighton, Goodwood, 
and Selsey in position, materials, and arrangement, that they not 
improbably belong to the same period. The curious change the 
Plateau Gravels undergo when traced westward seems to point 
to the higher portions being sub-aerial contiimations of the lower 
marine beds. How these angular Plateau Gravels were formed 
still remains uncertain. 



Blake Down, Newchurch, Alverstone, and Sundown. 

The features above described in St. George's Down are repro- 
duced, but on a smaller scale and at a lower level, in the gravel 
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patch of Blake Down and the series of patches which runs north- 
ward to near Blackwater. 

Blake Down, forming the watershed between the Medina and 
the eastern Yar, and the highest ground in what has been called 
the Bowl of the Island, is capped with a deposit of gravel similar 
to, though not so thick as, that of St. George's Down. The slope 
of the plain on which it rests falls ia this case towards the east, 
that is down into the valley of the Yar, and, as before, the springs 
break out at the lower margin of the gravel, and have cut it 
back into a sinuous outline. 

The highest point of the gravel outlier occurs at its south end, 
where it is 278 feet above the sea ; towards the north the plateau 
slants down to a level of 230 feet. But the gravel runs down two 
of the low ridges, which project eastwards, to a point 125 feet above 
the sea, and only about 20 feet above the Valley Grravel of the 
Yar. This is the nearest approach we get to an actual connection 
between the Plateau Gravels of subdivision II., and the Valley 
Gravels of subdivision III. 

Many gravel pits are dotted over Blake Down, showing 
stratified flint-gravel with a few fragments of chert, and an occa- 
sional band of gritty sand. Sometimes a layer of loam 1 to 3 feet 
thick, lies above the gravel, but nothing that could be mapped 
as brick earth. 

The series of outliers extending northwards from Blake Down 
are clearly portions of a once continuous sheet. A line drawn 
along their western margins forms a regular curve, and probably 
corresponds approximately with the original boundary of this 
area of gravel. But on the eastern side the sheet has been deeply 
eroded by the streams draining into the Blackwater. Two small 
patches of gravel occur on the west side of the Medina, but they 
lie at a lower level, contain more chert than those last described, 
and are probably of later date. 

Excluding these two patches we find the level of the upper 
margin of the series of gravel outliers falling northwards from 
278 feet at Blake Down to 200 feet near Blackwater, and with 
such regularity as to convey the impression that the gravel must 
have been deposited along one continuous valley. Though the 
present watershed between the Medina and the Yar passes rio-ht 
across this line of gravels, yet it is so low, being only about 25 
feet above the alluvial level of the Yar, that physically the valley 
may be said to run on continuously, along the line indicated. We 
may suppose that the stream from Niton and AVhitwell, which now 
forms the head water of the Yar, formerly continued a northerly 
course by Blackwater to the Medina, instead of, as now, making a 
sharp bend across the normal direction of drainage at Budbridge. 
Such alterations in the course of a river are not unknown else- 
where, and have generally been brought about by the eating back 
of one of the sources of the one river until it taps the waters of 
the other. 

The date of the change must have lain between the deposition 
of the Plateau Gravels and that of the Valley Gravels. For while 
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the former follow the original valley, the latter have been carried 
along the new course of the river. It may be noted that when 
the terraces of Valley Gravel were formed, the bed of the Yar must 
have been about 20 feet higher than now, that is at about the level 
of the watershed. 

In some parts of the broad tract of Lower Greensand which 
runs eastwards to Sandown, the remains of an old CTavel-covered 
plain are very striking. They occur at a fairly constant level, 
but there are scattered patches also at a variable height on the 
sides of the hills. South-west of Arreton, for example, several 
patches of gravel, associated with brick-earth, occur in an ir- 
regular manner on the flanks of St. George's Down. They are 
clearly intermediate in age between the Plateau Gravel on the liill- 
top, and the Valley Gravel of Horriugford, and, as miglit have 
been anticipated, contain a larger proportion of Lower Greensand 
material than does the older gravel. The best sections are to be 
found in three road cuttings west-south-west of Arreton. 

Near ]S)ewchurch good examples of gravel-covered plateaus may 
be observed. One extends through the village and along the top 
of the steep bank overhanging the alluvial flat, showing in its course 
a tendency to slope down towards the north, that is towards the 
valley of the Yar. Another, cut by denudation into a sinuous out- 
line, is well exposed at Skinner's Hill, on the road from Newchurch 
to Borthwood, and is worked in many places for gravel. These 
patches, more stony than those near Arreton, are associated also 
with brick-earth in an irregular manner, which makes it impossible 
to draw a hard and fast boundary for this deposit. 

The hill near Sandford is capped with a conspicuous outlier of 
these ffravels at a height of 200 feet above the sea ; and similar 
but very thin patches occur near Apse and Apse lieath. At 
Alverstone the gravel caps the top of the steep bank which bounds 
the modern alluvial flat, as at Newchurch. 

Two more patches belonging to this same series of outliers 
occur on the top of the cliff between Shanklin and Sandown. In 
the more southern of the two, at Little Stairs Point, may be seen 
at different points on the cliff, sand and loam with flints, 9 feet 
thick ; flint gravel, 12 feet thick ; and loam and brick-earth 6 feet, 
with flint gravel 1 foot thick underneath. 

Lastly a few small patches occur on the north side of the Yar 
between Alverstone and Yarbridge. Their mode of occurrence is 
precisely similar, except that the ridges on which they lie slope to 
the south, and more rapidly than those on the south of the Yar 
slope to the north. 

It will be gathered from this disposition of the deposits that the 
lowest part of the ancient valley in which this sheet of gravel was 
laid down occupied about the same position as the bottom of the 
existing valley, and that then, as now, the ground rose rapidly to 
the north towards the Central Downs. Judging from their mode 
of occurrence, we may infer that the gravels of Blake Down, 
Newchurch, Alverstone, and the Sandown Cliffs were approximately 
contemporaneous. 
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Broolc. 

The greater part of the series of gravels and brick-earth which 
caps the cliff at Brook and Brixton belongs to a later group, and 
will be described under the head of Valley Gravels, but four small 
patclies may be referred with more probability to the Plateau 
Gravels. 

The Valley Gravels, it will be noticed, follow an old line of 
valley, which runs nearly parallel with the coast. The encroach- 
ment-* of the sea have removed the south side of this valley, 
except for a distance of about a mile between Brook and Chilton 
Chines, where the slight convexity of the coast leaves room for 
just the lower slopes of some hills which formed the south side of 
the ol<l valley. The cliff section shows that the valley deposits 
thin away against these slopes, leaving the Wealden Beds bare, 
but on moimting the slopes we find another series of gravels of a 
different character coming on at a higher level. The section is 
similai- to that above described, where the Plateau Gravel of Blake 
Down runs down nearly to the valley gravel of the Yar, leaving 
only a strip of bare Lower Greensand between. The difference 
between the two gravels at Brook consists in the comparative 
absence of brick-earth and stratification in the higher and older 
set, and especially in the peculiar contortions which appear both 
in the older gravel and in the Wealden Clays on which it rests. 
The clays liave been bent and puckered, and the gravel forced 
into the puckers so as to occur in pockets, while the beds of loam 
or sand in the gravel are doubled up and bent, or drai-aed over 
towards the west. There are four places only where the cliff rises 
high enough to reach these older gravels, and their thickness barely 
reaches 8 feet. The contortions are best seen in the patches at the 
eas-t and west ends respectively. As mentioned before, these 
contortions are regarded as probable evidence of the action of ice 
during the deposition of the gravels, perhaps in the form of frozen 
soil, or of masses imbedded in the gravels. 



III.^TirE Valley Gravels and Brick-Earth. 

J\f<iilc of Orcurreiicc. 

^Ve have already mentioned that these deposits differ from the 
Plateau Gravels in having been distributed along the lower parts 
of the existing valleys. They were no doubt made up principally 
of the materials of "the older gravels, redistributed after the exca- 
vation of the valleys to nearly their present depth. 

They occur as terraces, often nearly level, bordering the modern 
Alluvium, but at a variable height, up to 50 feet, above it, and 
often separated from it by a steep bank. The streams having 
lowered their beds below the base of the gravel, the greater par° 
of this bank is formed by rock in place, usually the Lower 
Greensand. This is particularly the case along the upper part 
of the eastern Yar, where, as may be seen on the map, a narrow 



VALLEY GRAVELS. 221 

strip of Greensand nearly always intervenes between the gravel 
and the Alluvium. The greater age which this difference in level 
indicates, together with the diffei-ence in character, justifies the 
placing of the gravels :ind the Alluvium in separate group?. Jt 
will be seen also that great changes in the physical geography of 
the Island have taken place since the gravels were deposited. 

Tlie Valley Gravels are most fully developed in the valleys of 
the two Yars at the eastern and western ends of the Island 
respectively. Those of the Medina are comparatively unim- 
portant. 

The Valley Gravels of the Eastern Yar. 

The longest feeders of this river descend from Whitwell and 
Niton, and from Wroxall. From near Whitwell northwards an 
almost continuous terrace of gravel borders the Alluvium on one 
side or the other. The gravel ranges in tliickness up to 10 feet, 
and is generally loose and stony, but occasionally consists in the 
upper p^rt of loam. Small pits for road metal may be seen 
almost everywhere, and a good section occurs at Beacon Alley in 
a road-cutting. 

The gravel of this part of the valley has doubtless been derived 
from the Bbike Down plateau, and from the continuation of it, 
which is indicated by the sninll patches north of Whitwell. The 
terraces cease at Budbridge, and the streams which det^cend from 
Godshill, where there are no Plateau Gravels, are entirely devoid 
of gravel terraces. 

The Wroxall feeder, on the other hand, draining a country in 
which outliers of Plateau Gravel form a marked feature, is bor- 
dered by the most extensive gravel terrace in the Island. The 
terraces near Sandford are narrow, hut the gravel is well seen in 
several pits. A little further north the valley widens out into a 
nearly level space a mile broad, and about 1| miles lonir, uni- 
formly overspread with gravel, except in the sides of the channels 
which the river and its tributaries have cut in it. This gravel has 
been extensively dug at Horringford in a siding from the railway, 
where the cuttings show well the irregular surface of l^ower 
Greensand on which it rests. 

From Horringford eastwards the terraces occur on the north 
side of the river only. The gravel appears repeatedly on the top 
of the bank of Lower Greensand, at a height of only about 6 feet 
above the Alluvium. 

In the lower part of the Yar there are no terraces, but the 
tributary which descends from Apse has formed a large gravel flat 
near Black Pan. The gravel, dug near Ninham, and near the 
hiofh road to Sandown, contains much chert and greensand, but 
has no doubt been principally formed from the old Plateau Gravel 
of which patches still remain on the neighbouring hill-tops, as 
previously described. 

North of the Downs patches of stony brick-earth at Bembridge, 
near Howgate Farm, and in the valley south-east of Sea View, 
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may be referred to this aeries, or may 'be considered as thick 
deposits of rainwash. Such local deposits of loam are common 
over the Tertiary area, but can seldom be mapped, as without 
sections they are indistinguishable from the older Tertiary clays. 
In the upper part of the patch at Howgate Farm Mr. Codrington 
found a pala3olithic implement — the only one yet found in the 
Isle of Wight. 

JVootton Creek. 

There are now no sections visible in the brick-earth of this 
locality, and it has been found impossible to map such small 
patches in the absence of sections. The following account is taken 
from Forbes' ^lemoir, but, since it was written, a large bone has 
been dug out of the brick-earth from a well close to the Baptist 
Chapel at Wootton Bridge. This bone has not been satisfactorily 
determined. It has been described as a tusk of elephant, but its 
discoverer, Mr. Newbury, says it was pointed at each end. 

" Along the western side of Wootton Creek, on the slope of the 
banks, are considerable deposits of rich umber-brown sandy clay, 
with scattered, small, and but slightly worn fragments of flints. 
This clay is of considerable thickness in places, varying from 
6 and 8 to 20 or 30 feet. It shows only very shght evidence 
of successive deposition ; it extends to a height of 30 feet or more 
up the slope of the hill, and appears to be distributed in extensive 
patches. It ceases altogether before the lower edge of the gravels 
that cap the hill above is reached, the interval being occupied by 
Eocene clays. Patches of brick-earth occur also, though ap- 
parently more sparingly, on the eastern side of the creek ; it may 
be seen along the edge of the shore of the Solent at Fish-house, 
at the eastern angle of the creek. It is highly prized as a brick- 
earth, and was in requisition for the bricks used in the new fortifi- 
cations at Sconce." 

31edliia Valley. 

There is apparently little gravel or brick earth in the oMedina 
valley, the only patches of importance lying between Newport and 
Shide. 

At Siiide the brick-earth was formerly dug, but all the pits 
are now closed. On the west side of St. John's Road a large pit, 
still worked, extends as far south as Elm Grove. The upper end of 
this pit was opened for sand (Lower Bagshot Sand), but the part 
now worked lies in brick-earth with carbonaceous seams. No 
fossils have been found here. At first sight this sheet of brick- 
earth might be expected to underlie great part of Newport, but 
drainage works showed Oligocene Beds so near the surface as to 
suggest that the loam must occupy a lateral valley extending 
towards Carisbrooke. 

A short distance further north gravel has been dug on both 
sides of the Medina. The patches are interesting, inasmuch as 
they contain a much larger proportion of Grcensand chert than is 
found in the plateau gravels. It seems clear that in this case 
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the gravel is derived directly from the Greensand, and not from 
the plateau gravels, though the present stream with its slight fall 
is incapable of transporting such coarse material. 

Near Coppin's Bridge loam comes on again, overlying the 
gravel. 

The IVcstcrn Yar. 

The most remarkable fact in connection with the valley gravels 
of this tract is the entire disappearance of the river by which they 
were deposited. For nearly the whole of the southern side of the 
valley of the Yar, as well as a large part of its drainage basin, has 
been removed by the encroachment of the sea, so that the old 
river gravels have come to occupy the position of a terrace of 
gravel capping the sea cliff, while the small streams, which drain 
what is left of the basin of the old jfar, now find their way direct 
to the sea by deep notches or chines cut in this cliff. The evidence 
on which this gravel terrace is attributed to such a river was 
first recognised by Mr. CoJrington iu 1870,* and is singularly 
impressive. 

The breach in the Chalk range at Freshwater is out of all pro- 
portion large in comparison with the stream which now occupies 
it. jNIoreover, the river gravels conclusively prove the valley to 
have once formed the channel of a river comparable in size to the 
Medina, or eastern Yar. The distribution of these gravels further 
shows that this river, like the others, flowed from south to north, 
draining lands which, lying to the south of the Chalk range, have 
since been washed away. We may further assume that some of 
the sources of the river lay in the direction of St. Catherine's 
Down, in the area which has formed the principal watershed of 
the Island from a very early period. 

The gravels at Brook occur in the line which the old river 
might have been expected to take, and at such a height above 
those of Freshwater Gate, as would be required to allow a gradient 
for the stream. When we add to this that the gravels and brick- 
earths bear every appearance in themselves of being old river 
deposits, there is left no room for doubt that they mark the course 
of the old Yar. 

The occurrence of teeth of Elephas primigenius in these gravels 
at Freshwater has long been known ; remains of the same animal 
have been recorded also from Brook Chine and Grange Chine by 
Mr. Codrington (op. cit, p. 539). 

The continuous section afforded by the cliff gives unusual 
opportunities for examining these gravels. In describing the 
section, we will commence in the upper part of the valley and 
proceed westwards to Freshwater. 

Gravel first makes its appearance on the top of the cliff between 
Blackgang and Atherfield. It is seen as a band 2 to 4 feet thick 
underlying a considerable depth of alluvial deposits and blown 
sand (see p. 234), and is composed principally of chert. It may 

* Quart. Journ. Geol. Soc, vol. xxyi. p. 528. 
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be contemporaneous with the far thicker deposits about to be 
described. 

But the principal deposit consists of brick-earth resting on 
stratified flint-gravel and sand. It commences at Grange Chine, 
the easternmost patch being on tiie east side of the chine, near 
Brixton j\Iill. On the west side of the chine, a slip shows brick- 
earl h, 5 feet thicl<, resting on 3 feet of gravel, and in the field 
close by is a shallow pit i'rom which bricks were made for the 
viaduct of the ^lilitary Road. These deposits seem to have been 
laid down by the stream which now runs in Grange Chine, at 
the point where it joined the Yar, for at the cliff close by 
they spread themselves westwards, and attain 2. great thickness. 
Remains ol ElepJias iirimujcnins have been observed at a point 
100 yards east of Grange (_'hine at 60 or 70 feet above the sea 
(Codrington, op. cit.). 

The sections seen in the cliff between Grange Chine and Chilton 
Chine are as f.illuws: — - 

400 i/ariJs ircst (if the Streum of Grange Chine. 

Feet. 
Brick-earth - - ... 4 

Gravel . = ..... 4 g 

Loam, dark and clayey in parts, with bands of flint gravel, 
containing some ferruginous sandstone - - 18 

27 



250 yards loest of thr prccediny Section. 



Feet. 



Brick-earlh .... 

<j ravel and loam .--... 7 

Blue silt and clay, with fragments of wood - . 4 

Graiel and sand ..--.. g 



19 



Near Chihon Chine. 



Feet. 
Brick-earth, thinning away near the chine - - 6 

Gravel . ■ - - . . g 

14 

Four hundred yards to the west of Chilton Chine the cliff rises 
a little in height, and is b.nre of gravel for a distance of 300 yards. 
This slight rise, like those referred to in the description of the 
Plateau (havels (p. 218), evidently formed the foot of the slopes 
which enclosed the Yar valley on the south. In observinn- the 
thinning away of the river deposits against the slope it will be 
noticed that the brick-earth passes beyond the limits of the o-ravel, 
so as to rest directly on the Wealden Beds, before it also thins out 

There are likewise variations in the thickness of brick -earth 
due to erosion, for the small stream which now follows the old 
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valley has cut out its smaller valley in the old deposits of the 
larger one. The sand and gravel beneath are fairly constant in 
thickness. The following sections were noted : — 

On the 2vest Side of Chilton Chine, 

Feet. 

Brick-earth ... ... 4 

Gravel --.. ...g 



Half-a-mile ivest of Chilton Chine. 



12 



Feet. 

o 



Red and yellow loam ... 

Do. with flints - - - 1 

Sand - . . -6 

Gravel ........4 

13 

We now reach the parts of the cliflf which were described on 
p. 220, as being capped with Plateau Gravel. The Valley Grravel, it 
will be noticed, runs to the edge of the cliff between the low hills 
on which the Plateau Gravels rest, so that the relations of the two 
can be conveniently studied. Remains of Elephas primigenius 
have been recorded from a point half a mile east of Brook Chine, 
about 96 feet above the sea.* Apparently they must have 
occurred in what has been described as Plateau Gravel, but the 
point is uncertain. 

On the east side of Brook Chine gravelly loam, 6 to 8 feet 
thick, rests on 4 feet of well-bedded sand and gravel ; but at 
the chine, and for a few yards west of it, the gravel has been 
re-arranged and will be described among the more recent deposits 
(p. 231, Hazel-nut Gravels). 

At Hanover Point the Valley Gravels thin away against a slope 
of Weald Clay rising to the south, as near Chilton. On the east 
side of the point the following section was noted : — 

Feet. 
Brick-earth - - - - - - 8 

Bright buS sand - - - - - - -4 

Grey sand, with some gravel - - - - - 4 

16 

At Shippard's Chine the Hazel-nut Gravels re-appear, but 
200 yards to the north-west of the chine we find the following 
section : — 

Feet. 
Gravel made up of ferruginous sandstone (recent) - - 1-2 

Brick-earth .... - . 4_6 

Gravel and sand . - ... 8-10 

" Codrington, Quart. Journ. Geol. Soc, vol. xxvi. p. 539. 
E 56786. p 
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200 i/<ir(h north'ivest of tlic preceding Section. 

Brick-earth ....-- 

Laminated sand and loam „ . . - 



Feet. 
3-4 
12 



Lastly, in a small chine, 350 yards north-west of Shippard's 
Chine, we are presented with the section illustrated by the 
accompanying woodcut. 

Fig. 79. 

Section, in Viiliei/ Grureh at the cast end of Compton Baij. 

a. Soil, 2 fet-'t. 

b. Iron-band. 



c, c. Sand, 7 feet. 



d. Sand cemented into a roek by 
iron, 9 inches. 

e. Coarse anovular tiint-gravel, 
containing iron, claj, and 
quartz-pebbles. 

1^^= f. Wealden Shales. 




This is the last section in the Valley Deposits, for 50 yards 
further on they thin away against the rising slopes of Afton 
Down, and do not touch the coast again till we reach Freshwater 
Gate. 

At Freshwater Gate the cliff cuts across the old vaUey at right 
angles, giving a clear section of all the river deposits, except the 
modern Alluvium which lies at and below the sea-level. The 
section has long been noted for the finding of two teeth of 
Ele'phas jiriniigenins in the gravel as described in detail by Mr. 
Godwin Austen.* 

On the west side of the valley (Fig. 80) the lower part of the 
gravel is composed of large partly worn flints, with chert and 
ironstone, and is stained and partly cemented by iron-oxide. 
Above this rock a grey stratified chalky loam overlaps the flint- 
gravel, and runs u|) the slopes of chalk above it, much as a rain- 
wash would do. Nearer the middle of the valley this chalky loam 
is overlain with Ijrown loam and lirick-earth, but, still lower down, 
thins out, leaving the brown loam resting on the flint-gravel. The 
section now exposed at the Bath House shows — 

Feet. 
Brown loam - - - - . . -3 

Flint gravel, with a few hands of sand or grit - - ahout 20 



* See Geological Surrey Memoir on the Tertiary Fluvio-Marine Formation of the 
Isle of Wight, p. L'. (18.52.) 
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valley gk.wels. 

Fig. 80. 
Frcslmatcr Din/ from the East. From „ Shrtrh hij Prof. E. Eorhcs. 



'*i^==i 







On the east side of the valley, of which a view is given in 
jFig. 15, 23. 74, a thin spread of flint-gravel and chalky loam 
occupies the top of the cliff for a considerable distance, and forma 
a small outlier, now rapidly crumbling away, on the sea-stack 
known as the Stag Rock. These deposits rapidly thicken into 
the valley, where behind the new esplanade the subjtiined section 
may be seen : — 



Soil 

Flint gravel .-..--. 

Lenticular mass of stratitied chalky loam, with fragments of 

flints .-.--.. 

Flint n'ravel -..--.- 



Feet. 
\-'2 
\-2 

0-G 

4 + 



The lower beds of Hint gravel, on the two sides of the valley, 
have probably been derived from older gravels that once lay on 
lands to the south, since washed away. The flint fragments in 
the upper part have a fresher and less water-worn appearance, 
and have probably been washed out of the chalk of the Fresh- 
water Downs. No fragments of chalk, it will be noticed, occur 
in the lower or far-derived flint gravel, the w^ear and tear of 
transport having been too great for their survival. In the upper 
beds on the east side of the valley Mr. Godwin Austen observed 
considerable numbers of Pupa muscorvm and Snccincu oblonga, 
the latter now extinct in the Isle of Wight. 

" The Elephant remains found at Freshwater consist of two 
molar teeth, of which the first was met with on the west side of 

P 2 
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the valley, in a excavation on the site of the lower hotel, and 
where the specimen is now preserved ; the other was procured 
from the beds on the east side."* 

North of the gap through the Downs the Gravels have not 
yielded fossils, though they form sheets of considerable extent. 
From the scarcity of sections it is also difficult to say whether these 
deposits belong to one period or mark successive stages in the 
denudation of the valley. 

In the sheet of gravel which extends to Freshwater Bay a' pit 
has been opened at Easton at a heiglit of about 50 feet above 
the Alluvium, but the gravel slopes continue down to the Marsh. 
On the opposite side of the Yar the gravel occupies a plateau 
from 30 to 50 feet above the sea, and a pit shows 25 feet of coarse 
gravel resting on Bagshot Sands. In Afton Park a large pit was 
opened to supply ballast during the construction of the railway. 
It showed about 6 feet of gravel, resting in one place on shelly 
clay — probably Barton Clay — but the gravel itself yielded no 
fossils. The sheets further north show no sections, and are 
only interesting as fringing the present estuary. 

IV. — Beds now Forming, or op Recent Date. 

In this group we include Alluvium, Peat, Blown Sand, Chalk 
Talus, Tufa, &c. Chronological arrangement being impossible 
among such beds, the Alluvial Deposits will be taken in the 
geographical order of the streams with which they are associated. 

Alluvium and Peat. 

a. The Western Yar, and the Coast from Freshwater to Yarmouth^ 

The small stream which now follows the old valley of the Yar 
takes its rise at Freshwater Gate in a spring known as the Rise 
of Yar, situated on the eastern edge of the Alluvium at a 
distance of 200 yards from high-water mark. Though fresh, this 
spring ebbs and Hows coincidently with the tide. In dry weather 
it ceases to flow soon after the tide begins to fall. 

The Alluvium, consisting of peat, silt, and marsh clay, extends 
continuously southwards to the foreshore, where, however, it is 
almost always covered with sand and shingle. In digging a 
foundation for the sea-wall, this peaty deposit was excavated to a 
depth of 10 feet without the bottom being reached, and was 
found to be abundantly charged with fresh w.iter. The ponding 
back of this water by the rising tide is probably the cause of the 
spring alluded to above. 

The tide (lows up the Yar as far as Freshwater, where it is 
stopped by a dam. Formerly the whole of the marsh must have 
been part of the estuary, for shells of the common cockle occur 
abundantly just below the peat opposite Afton House. 

* The Tertiary Fluvio-Marine Formation, &c., p. 5. ^ 



ALLUVIUM AND I'KAT. 



229 



A deposit of tula ami tufaeeous marl lying on tlic top of tlio 
cliff at Widdick Gliine has attracted a good deal of attention. 
This tufa is a deposit from the springs given out by the Headoii 
Limestone immediately above. There is nothing to point to ita 
being of any great antiquity, for the stoppage of the springs is 
merely due to the recession of the cliff, by which they have been 
tapped at another point. The section is now almost entirely 
overgrown. These deposits were first noticed and described 
by the late Mr. Joshua Trimmer ( Quart. Joiirn. Geol. Sue, 
vol, X. p. 53 (18.54) ),. and were subsequently referred to in 
greater detail by Professor Forbes (" Memuir on the Tertiary 
Fluvio-marine Formation," p. 8), and in notes by Mr Bristow 
appended to his Memoir. When the first edition of this Memoir 
was published this deposit could be seen to occupy tiie upper 
part of the cliff in Totland Bay for a distance of nearly 
350 yards, at about 60 feet above the sea. On the top 
(Fig. 81) lay an unequal thickness of brown loam, containing 



Fig. 81. 
Tiifiiccdits dcponit of Totland liai/. 











a. Ferruginous brown sandy loam. 
h. Brown clay and perished shells. 

c. Fine tufa. 

d. Coarser tufa. 

e. Potamomya sands of the Upper Headon Beds. 

a few scattered angular flints, beneath which was a layer of 
brown clay and decayed shells, resting on four or five feet of 
calcareous tufa (with a few black lines deriveil from decomposed 
vecretable matter), sometimes equalling fluvio-marine limnosan 
limestone in hardness. This tufa was finest in the upper part, and 
became gradually coarser towards the bottom, where it was full 
of round calcareous concretions of various sizes, and of what seemed 
to be the twigs and stems of plants, which having fallen into 
water highly charged with carbonate of lime became incrusted 
with it. The concentric concretions were largest at the base of 
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the deposit, and decreased in size in an upward direction, the 
whole deposit resting on an uneven surface of the Potamomya 
sands, which underlie the limnajan limestone of Totland Bay. 
Occasionally a layer of small angular flints intervened between 
the tufa and the sands. 

Helix nciimrall^, H. rotundata, Ci/clostoma elegans, with 
occasional Biiliniiis labricus and Pupa muscorum are the most 
abundant land-shells, and occur throughout ; in the loam are 
Succ/iicu and Limnaa, and in the lower part a small Plaiwrhis 
and fragments of Unto. In addition to the above, the following 
shells were noticed by Prof. E. Forbes, viz., Helix arbustoruin 
(or nemoralis), H. pulchella, H. ericctorum, H. cellaria, H. hispida, 
H. Iturteiisis, Acliatina uciruhi, ChiiisiUa, Pisidium, Limncea 
palustris, Siiccincd ohlonga, Ci/clrrs, &c. 

The only other deposit of similar character is a small patch of 
shelly tufo Immediately below the limestone a quarter of a mile 
further east. This tufa is seen in the road cutting east of York's 
Farm, but occupies so small an area that it cannot be placed on 
the map. 

b. The Coast from Fi-eshu-ater to Blackgang. 

It has been previously explained that the streams which now 
empty themselves into the sea between Freshwater and Blackganff 
have once been tributaries of the old river Yar. In consequence 
of the encroachment of the sea by which the river was intercepted, 
some curious anomalies have been brought about in the position 
of the alluvial deposits. 

It will be noticed that a long strip of Alluvium which com- 
mences near Chilton Chine, only 50 yards from the edge of the 
chff, winds away westwards parallel to the coast, catching a 
little land drainage in its course. At Brook it passes out tO' 
the edi^e of the cliff, and the water from it, cutting through the 
Alluvium and deep into the Wealden Beds, escapes by the chine 
so formed to the sea. But a few yards west of Brook Chine 
another strip of Alluvium appears on the top of the cliff, and, 
winding round Hanover Point, passes out to the cliff again at 
iShippard's Chine. This latter isolated strip is, without much 
doubt, the continuation of the other which runs westward from 
near Chilton Chine. The separation of the two strips has re- 
sulted from a comparatively recent encroachment of the sea in 
Brook Bay. 

The alluvial tract follows the centre of the Valley Deposits 
of the old "Yar, coinciding in position with what must have been 
the course of that river. That any part of the Alluvium dates 
back to the time when this i-iver ran through the Freshwater 
Valley is hardly probable. But it was probably deposited by a 
diminished representative of the old Yar, gathering the drainage 
of Brook, Chilton, and still earlier of Brixton and Shorwell, and 
falling into the sea somewhere a little further south and svesfe than 
Shippard's Chine. 
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The section of this Alkivium at Sliippard's Chine has long 
been noted for the occurrence in it of timber and the shells of 
nuts. These were first noticed by Mr. Webster, who described 
them as follows : — 

" It was near to this place, that I had been informed, fossil 
fruits had been found iu great abundance, and which were regu- 
larly called in the island, Noah's nuts. . . . Near the top of 
this cliff lie numerous trunks of trees, which, however, were not 
lodged in the undisturbed strata, but buried eight or ten feet deep 
under sand and gravel. Many of them were a foot or two in 
diameter, and ten or twelve feet in length. Their substance was 
very soft, but their forms and the ligneous fibre were cpiite dis- 
tinct : round them were considerable quantities of small nuts, 
that appeared simihir to those of the hazel. None of the wood 
nor fruits were at all mineralised. . . . No hazel whatever 
now grows upon the island. . . . Pieces are sometimes found 
so fresh as to bear being worked into furniture."* 

Fig. 82. 
Sketch of Gravels with Hazel Nuts in ShippareTs Chine. 




' '''~Sfc^> 



a. Ferruginous louin 
6. Black clay 

c. Pale ferruginous clay 

d. Black carbonaceous clav 



'^mm^^^^^ 



Inches, f. Aiif^ular flint gravel, hardening into 

- G conglomerate. 

- 6 g. Coarse sand, ivitli fragments of fine 

- 6 sandstone, nuts, twigs, branches, o;c. 
h. Red mottled clay of the Wealden. 



The sketch forming Fig. 82 was made in the southern side 
of Shippard's Chine in June 1856. The upper two feet consisted 
of black peaty clay and ferruginous pale clay, overlying ferru- 
ginous loam, which rested on angular flint gravel, sometimes 
hardening into conglomerate, beneath which was a coarse sand 
enclosing fragments of fine sandstone. This sand, based upon 



Sir H. Englefield's Isle of Wight, p. L52. 
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red mottled Wealden clay, contained numerous shells of nuts, 
and the remains of beetles mixed with matted fragments of the 
twigs and branches of trees. The latter, which were sometimes 
coated with phosphate of iron, retained their original shapes and 
general appearance, and were saturated with water, which on 
evaporation left a light shrivtlled substance behind. The largest 
fragments did not exceed two or three inches in diameter. 

in more recent years a causeway has been made on the north 
side of the chine, and in the approach to it the following beds have 
been cut through : — 

Ft. Ix. 

Brick earth, a reddish loam - - - - -60 

Grey silt, with much soft and blackened wood and bark, and 
black, brittle nut-shells . . - - 

Hard cemented gravel .... 

Dark earth, with much wood,, as above 

Gravel - - ... 

Vegetable layer, not continuous ... 

Gravel .... 

Wealden Clay ... 



On the opposite side of the cutting a still more recent alluvial 
peat and rootlet bed, about 18 inches thick, lies above the brick- 
earth of this section, probably the black peaty clay seen in 1856. 

On the west side of Brook Chine also there occurs a peaty layer 
in gravels of the same age aa those at Shippard's Chine, and pro- 
bably once continuous with them, as previously mentioned. A 
large tree trunk is to be seen sticking out of the bed in an 
inaccessible position near the top of the clifi'. 

It has already been explained that the gravels in which these 
vegetable remains occur are later than the Valley Gravels of 
Group III., which cap the neighbouring cliffs. The newer series 
was no doubt made up from the washing of the older, and it is 
difficult to draw a hard line dividing the gravels of the two ages. 
The later or "hazel-nut gravels" clearly form part of the alluvial 
deposit which commences near Chilton Chine (p. 230). 

The stream, which has cut out the great ravine known as 
Grange Chine, is fed by the two powerful springs of Bottlehole 
Well and Shorwell. The alluvial flat of the former consists of 
peat where the stream runs over the Lower Greensand, that of 
Shorwell of silt, sand, and fine gravel. The chine begins where 
the two streams join at Brixton, and has been of course cut 
through the Alluvial Deposits deep into the variegated beds of 
the Wealden series. 

The water, which enters the sea by way of Shepherd's Chine 
(Cowleaze Chine on the former edition of the one-inch map), is 
principally derived from springs issuing at tiie foot of the 
escarpment which we described on p. 44 as running past Pyle 
and Kingston. The springs being highly charged with iron, 
the alluvial flat at Atherfield contains much ochre ; the broad 
flat west of Corve is peaty. The stream meanders through 
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Little Atherfield bordered by a narrow alluvial flat, whicli how- 
ever in the area underlain by clay (the Atherfield Clay and 
Wealden Beds) widens out, and becomes indefinitely bounded. 

The chine commences at Combtonfield as a small notch, hut 
slants down towards the sea so as to gain a depth of about 90 feet 
at the sea-cliflF. The chine being cut along the middle of the 
alluvial fiat, gives a section along both its banks of the alluvial 
deposits, which have thus come to occupy the curious position of 
being 90 feet above the stream which formed them. 

The mouth of the chine up to the year 1810, when the old 
edition of the Ordnance Map was published, was situated 350 
yards further north than its ])resent position. Before Fitton 
visited the spot a change had taken place which he thus describes. 
The streamlet " was very tortuous near the shore, and formerly 
came close to the edge of the cliff' near its present outlet, but 
made its way to the beach at Cowleaze ; till the soft and 
narrow barrier at top having been cut through, the water soon 
deepened the chasm, and formed a new chine, leaving its previous 
bed, with Cowleaze Chine itself, deserted and dry."* 

The change is reported to have been hastened at the last by a 
shepherd having dug through the narrow barrier of shale, whence 
the name of Shepherd's Chine for the new mouth. The old 
ravine of the stream remains mucii as it was, except that the sides 
are overgrown. It runs near," and roughly parallel to the sea- 
clifi", and is separated from it by a long and narrow but fiat- 
topped ridge, capped with two small outliers of Alluvium ; a 
remarkable position in which to find remains of such a deposit. 
The stream has greatly deepened the new chine since it gained 
an exit by the shorter route, — a result which followed naturally 
from the temporary steepening of the gradient, and the consequent 
temporary increase in the rate of erosion. The case is precisely 
analogous to those of Brook Chine and Shippard's Chine described 
on p. 230, 

The following sections in the Alluvium were noted : — 

On the south side of Shepherd's Chine. 

Feet. 
Loam ----- - - 2-5 

Gravel and sand --.... 2-6 

On the north side of Shepherd's Chine, near Chine. 

Ft. In. 
Sandy loam - - - - - - -20 

Flint gravel -- ----26 

Grey loam and grit, with many small fragments of stems and 

nut-shells - . - - 1 6 

Flint gravel, with many fragments of Wealden Shales, and 

with fragments of v/ood - - - - - 4 

10 



» On the Strata below the Chalk. Trans. Geol. Soc, Ser. 2, vol. iv. p. 197. 
1836 (.read 1827). 
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In an outlier betiveen the cliff and the old course of the stream. 

Brown loam ------ 

Light blus silt 

Grey silt, with stones - 

Flint gravel - - . . 

Grave], chiefly of fragments of Wealden Beds 



TJbe mode of occurrence of this deposit leads to the inference 
that it is of the same age as the Alluvium at Shippard's Chine, 
where also nut-shells are imbedded. 

Whale Chine forms the outlet for a small stream taking its 
rise in the western slopes of St. Catherine's Down. The sides of 
this extremely precipitous ravine are capped, like those of 
Shepherd's Chine, with an alluvial deposit, consisting of loamy- 
beds above, and gravelly beds below, the majority of the stones 
in the latter being chert and ferruginous sandstone. The sub- 
joined section may be seen at the top of the cliff, on the north 
side of the chine : — 



Ft. 


In. 


■ 9 





- 


3-4 


4 





4 





17 


4 



Loam - - . - . 

Black peaty seam ... 
Grey silt, with bands of chert gravel below 
Chert gravel 



On the north-east side of the Military Road, the chert gravel 
comes to the surface, and has been dug for road-metal. On the 
south side of the chine it is overspread by Blown Sand, which 
will be described subsequently, but the gravel can be traced 
beneath this covering in the face of the cliff for about three- 
quarters of a mile, rising south-eastwards from about 145 feet 
above the sea at Whale Chine to about 200 feet at Walpen 
Chine. The following sections were noted in it : — 



At Ladder Chine (see also p. 237). 

Feet. 
Blown sand, variable ------ 6-15 

Yellow loam ------ 2 

Chert gravel - - ... 3 



South side of Walpen Chine. 

Feet. 
Blown sand, grey . . . . 15_20 

Do. brown ...... 5-10 

Coarse angular chert gravel, resting on slightly bent beds of 
Lower Greensand . . . . . .3 



ALLUVIUM AND PEAT. 235 

100 yards south of IValpcii Chine. 

Feet. 
Blo-wn sand, with fragments of shale and a few small stones - 15 
Blown sand, hrown - - - . 3 

Grey silt - - - . . 1 

Peaty layer .... J 

Ochry layer and silt - - . . J 

Grey silt .... .2 

Chert gravel ..... -2 

The last section visible in the undercliff formed by the thick 
clay which lies next below the Sandrook Series (p. 30), exposes 
the following strata : — 

Feet. 
Blown sand ...... 6-8 

Yellow loam .... . 4_6 

Chert gravel . - .... 0-2 

South of this undercliff, the Blown Sand rests dii-ectly on the 
rock. 

This large spread of gravel is clearly not the product of the 
small stream of Whale Chine, or of the still smaller one of 
Walpen Chine, but may perhaps have been deposited by the upper 
waters of the old Yar, of which the present streamlets were 
tributaries. 



c. The Medina. 

The Alluvium of the River Medina commences at Chale Green, 
and forms a long strip of marsh land, gradually widening to about 
200 yards in the part known as the Wilderness and near 
Gatcombe, but narrowing down as it passes the projecting spur 
of Upper Cretaceous Rocks of Gossard Hill, and those of the 
central range of the Island. The alluvial deposits are generally 
marsh-clay and silt, with a black peaty soil on top. 

On the other hand the Alluvium of the tributary which joins 
the Medina at Blackwater is principally peat, as perhaps the name 
indicates ; its boundaries on the low watershed near Merston 
are extremely indefinite, as described on p. 218. Below Newport 
the Alluvium consists of estuarine clay and silt. 

d. The Eastern Yar. 

The Alluvium of the two longest feeders of this river, namely, 
those which descend from Whitwell and Wroxall, consists super- 
ficially of a narrow strip of marsh-clay spread over the bottom of a 
shallow trough cut through the Valley Gravels into the Lower 
Greensand. The alluvial flat is bounded for some miles by a low 
bank of Greensand with a thin covering of gravel. But the 
streams which rise on the north side of Godshill, and join the 
river above Horringford, drain some extensive peaty flats and are 
bordered by peaty land, until they join the Yar. The develop- 
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ment of peat has resulted from the form of the ground and the 
issue of the springs which mark the outcrop of a clayey bed in the 
Lower Greensand, as described on p. 45. 

Below Newchurch the alluvial flat is bounded by steep banks 
of ferruginous sand (Lower Greensand), and is extremely irregular 
in its boundaries, the river in its wanderings having undermined 
first one bank then the other. The soil is of the usual dark 
character, but there is no great thickness of peat. 

At Sandown the river must have been formerly joined by aa 
important tributary, lor the alluvial flat, known as Sandown Level, 
which branches off to the south, is at least as broad as that of the 
main river. This tributary Alluvium runs only half a mile before 
it is cut off abruptly by the feea, so that nearly the whole of the 
basin of the river which formed it has disappeared. The streams 
of Shanklin and Luccomb Chines M'ere probably some of the head 
waters of the river, and a little patch of gravel on the south side 
of Shanklin Chine may have formed ])art of its valley deposits. 
The tract of land on which Yaverland and Bembridge are 
situated is isolated from the rest of the Island by this aUuvial flat 
and that of the Yar, and would be literally an island at high tide 
in certain winds, but for the artificial bank along the iseaward 
margin of Sandown Level. It corresponds curiously to the " Isle 
of Freshwater " at the opposite extremity of the Isle of Wight. 

Brading Harbour was continually inundaced at high water until 
the end of February 1880, when the sea was finally shut out by 
the present permanent embankment, which encloses au area of 
6U0 acres. Sir Hugh Middleton, in the time of James I., 
employed a number of Dutchmen to recover it from the sea by 
embankments. 7,000/. were expended in the work ; but, partly 
by the badness of the soil, vvhich proved a barren sand, partly by 
the choking of the drains for the fresh water, by the weeds and 
mud brought by the sea, but chiefly by a furious tide which 
made a breach in the bank, they were obliged to desist, and put a 
stop to their expensive project (See Pennant's Isle of Wight, 
vol. ii. p. 149). 

Near Lane End, Bembridge, a hollow in the older gravel con- 
tains a newer peat and gravel. It was impossible to separate the 
two gravels on the map and no determinable fossils were observed 
in the peat, but these deposits seem to be merely the Alluvium 
of the small stream which now flows through Lane End. 

The alluvial deposits of the smaller streams that flow into the 
Solent consist of marsh-clays with trunks of trees, but in the 
absence of clear sections there is little to be said about them. It 
may be pointed out, however, that the Alluvium of all the streams 
descends far below their present beds. Though we have no means 
of telling the full depth, yet judging by analogy, we should expect 
that the old channels of the larger streams have been cut fully 
40 feet deeper than their present ones, as is the case in most parts 
of England. This indicates that their excavation dates back to a 
period when the land stood at a considerably higher level. 
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Blown Sand. 



The largest nrer. of Blown Simd in tlie Isle of Wight is to be 
found on the top of the vertical cliff between Atherfield and Cliale, 
at a height of 150 to 250 feet above the sea. The sand is blown 
up from the fnce of the cliff, not from the beach below, and con- 
sists merely of disintegrated Lower Greensand. Several sections 
in it have been noted above in describins: the gravel below it 
(p. 234) ; the greatest thickness of it seen was about 20 feet, but it 
probably exceeds this in parts of the line of dunes which it forms 
along the edge of the cliff. It extends also for some hundreds of 
yards inland in the form of a thin covering of dusty sand. The 
most westerly patch of this sand lies on the outcrop of a bed of 
iron-sand, and contains vast quantities of spherical grains of iron- 
oxide derived from it. 

On either side of Ladder Chine the sand is piled up in small 
hummocks or dunes, and, if we descend into the chine, the source 
of the sand becomes sufSciently obvious. The chine appears to 
have commenced its existence as a small notch cut by the surface- 
drainage from the adjoining fields. The wind, especially that from 
the south-west, entering the notch has gradually widened it out 
into a beautifully symmetrical amphitheatre, leaving the harder 
beds and concretions standing out in tiers of benches, but whirling 
every loose particle of sand up ()\ er the top of the cliff. The 
chine thus provides an interesting illustration of wind-erosion, 
comparable. on a small scale to the scenery of parts of the desert 
region of Western America.* 

Very small sj)its, consisting partly of blo\vn sand, extend half 
way across the alluvial flats of the western Yar and of the Kewtown 
estuary. At the mouth of the eastern Yar a more extensive tract 
of Blown Sand rises here and there into small dunes, used for the 
Golf Links, and serves to protect Bembridge Harbour on the 
north-east side. The sand travels in all cases from west to east. 



Chalk Talus. 

At the foot of the slopes of the chalk hills a gravelly detritus 
of chalk has accumulated to a considerable thickness. It is ^^ ell 
seen in Compton Bay, where the steepest part of the cliff in 
which the Upper Greensand crops out is formed by a stratified 
chalk talus, or rain-wash, from the slopes of Afton Down. The 
deposit here reaches a thickness ol' 20 feet, and is compact enough 
to stand in a vertical cliff. The second exposure is seen in the 
road-cutting between Brixton and Calbourne, where the talus has 
spread itself over the Upper Greensand, and become hardened. 
The third occurs on St. Catherine's Hill, on the summit of Gore 
Cliff. In this locality the deposit consists of hard calcareous mud, 
attaining a thickness of about 9 feet, and becoming harder and 

* As was remarked to the writer by Mr. G. K. Gilbert, of the United States 
Geological Surrey, during an excursion to this locality. 
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darker towards the lower part. It contains numerous existing 
land-shells, among which are Helix aspersa, H. ncmoralis, H. 
erii-etoruin, H. virf/iita, H. rotundfita, Bulimus lubricus, &C.* 
It rests on the northern slopes of a small outlier of the Chalk 
Marl, but extends a few yards beyond the boundary of the Chalk, 
so as to touch the Upper Greensand. It is made up almost 
entirely of small fragments of Chalk and Chalk mud, but con- 
tains a little Upper Greensand, and a very hvf fragments of 
chert. It is clearly a rain-wash from the slopes of a hill of Chalk, 
which must have once existed to the south, but of which the 
small outlier is the only surviving fragment. The remainder of 
the hill has slipped down to various positions in the Undercliff, 
one of the most striking features of -which is the great slices of 
Chalk and Upper Greensand, still retaining their relative posi- 
tions. 

The inland limits of the deposit are altogether indefinite, but pre- 
sumably tend to follow the boundary of the Chalk, though >lightly 
overlapping it as in the cliff. Similar deposits would probably be 
seen along the greater part of the base line of the Chalk, were 
there any sections to show tliem. Agriculturally they are im- 
portant, for they produce a chalk-soil over the outcrop of the 
Upper Greensand. In the same way the guttering down of the 
Gault, described on p. 58, has spread a clay-soi! over the 
outcrop of the Carstone, and part of the Sandrock Series. 

* Helix aperta also appeared in the list in the 1st edition of the Memoir. But as 
the authority is not forthcoming, and the occurrence of this continental shell is im- 
probable, it is now omitted. 
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CHAPTER XIV. 

DISTURBANCES AND FAULTS. 

Of the movements of the strata which produced the ahnost 
unique geological features of the Isle of Wight, the most marked 
was that which brought the Chalk up in a nearly vertical position 
in the central range. The fold of the strata thereby effected is 
found, however, on close examination to consist of two separate 
anticlinal axes, the one dying out as the other increases ; while 
other lines of lesser disturbance run nearly parallel, each having 
its influence on the structure of the Island. 

Before describing in detail the various folds observable in the 
Isle of Wight we will briefly notice the great series of nearly 
parallel anticlinal and synclinal axes of the south and south-east 
of England, of which they form part. These axes, taken in order 
from north to south, are as follow : — 

1st. The great syncline of the London Basin, which extends 
from Marlborough in the west, and is lost under the German 
Ocean to the east. 

2nd. The great anticline of the Weald of Kent, which com- 
mences in the west as two separate anticlines, the one near 
Devizes, the other near Petersfield, passes under the English 
Channel, and terminates about 14 miles east of Boulogne. 

3rdly. The syncline of Chichester, which passes north of Ports- 
down to the sea near Worthing, and eastwards along the coast 
by Brighton. 

4thly. The anticline of Portsdown and High Down, which runs 
under the sea at Worthing. 

5th. The syncline of the Isle of Wight, which runs from near 
Dorchester in the west through the Tertiary area of the Island 
and out to sea near Bradmg. 

6th. The double anticline of the Isle of Wight, which com- 
mences off the coast of Devon, strikes the shore near Weymouth, 
runs along the Dorset coast near St. Albans Head, through the 
Cretaceous area of the Isle of Wight, and out to sea near San- 
down. 

These axes are not strictly parallel. The London axis, for 
example, runs a little north of east ; the Weald axis curves round 
considerably south of east in its eastern part ; the Chichester 
and Portsdown axes are nearly parallel to that of the Weald, but 
are inclined a little more to the south; while the synclinal axis. 
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and the two nearly coincident anticlinal axes of the Isle of Wight, 
run nearly east and west. The want of parallelism in these great 
folds is not sufficient, however, to invalidate the assumption that 
they form part of a single series, and were formed contem- 
poraneously. 

They have, moreover, this property in common, namely, that 
the north side of every anticline is much steeper tlian the 
south side. Thus the strata rise gently towards the north for a 
varying distance, and then, reaching the crest of the fold, plunge 
suddenly down, slowly to rise again. This sudden downward 
plunge is seen in the Hog's Back, inPortsdovvn,and in the central 
Downs of the Isle of Wight, which form the northern sides of 
the respective anticlinal folds, enumerated above. 

We may next notice that these folds do not run for an indefinite 
distance either east or west, but die away, each syncline being 
truly an elongated basin, and each anticline an elongated dome. 
The two ends of a fold are visible in one instance only, viz., in the 
anticline of the Weald, but the western terminations of all the 
others, excepting the Isle of ^^ight (Brixton) anticline, can be 
seen, and in this case we find the eastern termination of the fold 
near the centre of the Island. The Sandown anticline, which 
commences where the Brixton anticline dies away, probably itself 
disappears a short distance east of Sandown ; for, as previously 
pointed out, the strike of the Chalk in the southern Downs is such 
as to cause this range to meet the central range at an oblique 
angle. Similarly we have evidence of the eastern termination of 
the Isle of Wight syncline off Selsea Bill. 

In respect of their relative positions to one another these folds 
show this peculiarity, that while they run east and west (approxi- 
mately), as if formed by a force acting from the south, they are 
arranged en echelon along a line running a little north of east. 
This can be most easily rendered intelligible by drawing a 
line through the whole system of folds touching the area of 
maximum movement in each fold. Such a line starting from 
near Weymouth, runs between Cowes and Newport, near Ports- 
down and Chichester, a little north of Battle, and thence out into 
the German Ocean, where presumably the deepest part of the 
London syncline is situated. The line thus traced has a direction 
of east 10°-15° north, and, what is deserving of remark, is not 
very far from being parallel to the great Chalk escarpment across 
England. 

The Palseozoic Rocks on which the Secondary strata rest in 
the north-west of France, and which doubtless pass under the 
south-east of England are known to be intensely contorted, and 
thrust over one another, the strike of the folds being about west- 
north-west, turning to east and west where they emerge at the 
surface in Devon and Somerset. The Carboniferous Rocks of 
Valenciennes also tend to assume this strike towards the west. 
But though there is this approximate agreement in direction 
between the folding of the Secondary and Tertiary Rocks, and 
that of the Palaeozoic Rocks, it must not be concluded that any 
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connection exists between them. The Palaeozoic Rocks had 
already been folded when the Secondary Period commenced, while 
the folds with which we are concerned were produced in a late 
Tertiary age. It is, however, possible that the direction of the 
later folds was influenced by that of the earlier set, for the old 
rocks may have yielded more readily along the former lines of 
flexure, than along new lines crossing these obliquely. 

We have already noticed the sudden downward plunge of the 
beds on the north side of all the anticlines. This form of fold 
seems to be the first stage in the formation of a thrust-plane or 
slide-fault. For though in the Isle of Wight the movement has 
not usually gone further than to produce verticality of the beds, yet 
on following the fold across to Dorsetshire, that is nearer the area 
of greatest movement, we meet an instance of an actual thrust- 
plane in the Chalk. This dislocation was first noticed by Mr. 
Webster in 1811, and described and figured by him in Englefield's 
Isle of Wight (pp. 164:-168, PI. 26 and 27). The cliff of Hand- 
fast Point is formed in the southern part of vertical beds, and 
in the northern of nearly horizontal beds of chalk. The hori- 
zontal strata, as they approach the vertical series, turn upwards in 
a great curve, forming nearly the quarter of a circle. A fracture 
has taken place, exactly following one of the curved bedding- 
planes, and the curved and gently inclined beds have been pushed 
bodily over the edges of the vertical beds, so as now to rest 
upon them with an appearance of an extreme unconformity. 
The bedding of the vertical strata seems at a distance to be 
regular, with the lines of flints in their usual condition. But on a 
closer view, the chalk is found to be entirely reconstructed. The 
flints are not only broken to fragments, but the fragments are more 
or less separated from one another, while the entire mass of chalk 
is traversed by veins of calc-spar, and by planes of slickenslde 
filled in with secondary flint. The chalk, moreover, has been 
hardened to the consistency of limestone. 

No trace of a similar thrust-plane is found at either end of the 
Isle of Wight, but at Ashey the close proximity of fossiliferous 
strata, probably representing the middle part of the Bracklesham 
Series, to the basement bed of the London Clay, shows that a strike 
fault of a peculiar character must there be present. The bedding 
on each side of the presumed line of fault is perfectly vertical, 
and to account for the absence of about 400 feet of clays and 
sands the simplest explanation seems to be that adopted in the new 
edition of Sheet 47 of the Horizontal Sections now in preparation 
— that at Ashey a thrust-fault occurs, and that its form and 
effect on the beds correspond closely with what we know is found 
on the mainland. Even at a considerable distance from the belt 
of highly inclined rocks, in the Tertiary Beds of the Isle of Wight, 
small thrust-planes are occasionally found in the harder strata 
(see Fig. 83). 
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The date of the disturbauces of which we 
have a part in the Isle of Wight is known 
to have been subsequent to the deposition of 
the Hamstead Beds (Middle Oligocene) by 
the fact that these stiata share in the tilting 
up of those along the central range. There 
is no evidence of the movement having com- 
menced in an earlier period. Had such been 
the case, there would have been a tendency 
in the Tertiary formations to thin away 
against the anticlinal folds. On the other 
hand, the movepnents have been proved to 
have been earlier than the Pliocene, For on 
the North Downs, near Lenham,* we find 
Lower Pliocene deposits resting directly on 
the Chalk, the absence of all the older 
Tertiai7 strata being clearly due to the 
denudation that resulted from the upheaval 
of the "Weald anticline. The date of the 
disturbances may thei'efore be assigned ap- 
proximately to the Miocene Period. 

As will be presently seen, the fixing of this 
date is of special interest, for the production 
of the folds directly determined the courses 
taken by most of the South Country rivers. 

As is often the case where beds have under- 
gone much folding, there are comparatively 
few faults in the Isle of Wight. The few 
which have been observed produce only a 
trifling effect on the position of the outcrops, 
and have had no share whatever in pro- 
ducing the physical features of the Island. 
They have been noted in the course of the 
detailed descriptions of the sections, but we 
may enumerate them here for the purpose of 
comparing their directions. The amount of 
throw is uncertain in every case, but always 
insignificant, except at Ashey (p. 114). 



Chillerton Down, 
W. 30° S. and S. 
25° W. 

Culver CliiF.W. 30° S. 

Little Stairs Point, 
E. 20° S. 



Ashey. 
Compton Bav ? 

(p. 8). 
Carisbrook, W. 15' 

S. 
St. Catherines, 

W. 11° S. 
Commencing with the northern half of 
the Islnnil, we see at once from the map that 
the most important feature in that district is 

* Clement Eeid, On the Pliocene Deposits of North West Europe. Nature, vol. 34, 
p. 341. 1886. 
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the broad flattened syncline occupied by the Hamstead Beds. 
On the north side of this trough the strata rise at a gentle 
angle — probably never more than 5°. On the south they rise 
abruptly at a high angle, so that near the Chalk they are 
nearly always vertical, sometimes even slightly inverted. Other 
minor folds occur, but tliese are all of comparatively slight 
importance. 

It has already been pointed out that the anticlinal and synclinal 
folds in the south of England form ovals elongated in an east and 
west direction. This syncline is no exception to the rule, for if 
the base of the Hamstead Beds be follov?ed by means of wells 
and borings, it is found to lie below the sea-level for about 14 
or 15 miles, but then to rise rapidly towards the east, so that the 
Bembridge Limestone lies at or close to the beach on the coast. 
On the west the syncline must die out rapidly beneath the Solent, 
for neither Hamstead nor Bembridge Beds have yet been detected 
on the mainland, though the bottom of the Hamstead Beds 
descends well beneath the sea-level at Hamstead and Bouldnor. 

Owing to the absence of any hard rocks in the gi'eater part 
of the Oligocene series the exact position of the synclinal axis 
cannot be easily tniced, but the various trial-borings made during 
the progress of the Survey enables us to lix it within narrow 
limits. Its centre follows a curved line passing through Bouldnor 
Cliff, Shalfleet, the southern part of Parkhurst Forest, Dorehill, 
Ashey, Eicketshill, and Brading Harbour. 

On the northern side of this syncline traces of several minor 
undulations may be detected, but it is difficult to reduce them to any 
definite system. Headon Beds are brought up near Norris and 
Osborne in a rather peculiar manner, but this seems to be mainly 
due to the increase in the rapidity of the dip along a line parallel 
with the coast between Osborne and Ryde. The occurrence of 
the Bracklesham Beds on the opposite coast shows that such an 
increase must take place, while at Norris the coast projects some- 
what beyond the general line, so that the strata are there brought 
within the influence of this increased dip. 

In Thorness Bay the Bembridge Limestone sinks beneath the 
sea-level, so that Hamstead Beds are seen in tbe cliffs. In 
Newtown Bay, on the other hand, the Osborne Beds rise. These 
two folds show a tendency to follow east and west lines, but 
nothing more can be said about them. 

Following next the southern margin of the Tertiary basin, we 
find that in Whiteclifi"Bay, while all the lower beds are vertical, 
the Bembridge Limestone, after dipping at a very high angle in 
the upper part of the cliff, suddenly flattens into a horizontal reef 
on the foreshore, the Bembridge Marls being only slightl}' 
affected. This structure continues as far as Brading, where not 
only is the Bembridge Marl affected, but the lower part of the 
Hamstead series is also tilted slightly. Near Nunwell and Ashey 
the pressure of the terrestial movement that plicated the strata 
seems to have reached its maximum, for all the beds as high as 
the Lower Hamstead series are tilted at high angles and so 

Q 2 
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compressed that the breadth of their outcrop is less than their 
true thickness. 

Between Ashey and Newport the strata below the Bembridge 
Limestone still continue nearly always vertical, though not quite 
so much compressed. In several places there seems to be a 
tendency to develop small secondary plications parallel to the 
main fold but not traceable more than a few hundred yards. 

West of the Medina the Bembridge Beds, though dipping at 
high angles, are seldom or never vertical, but the borings at 
Gunville show that the Hamstead Beds are still much tilted. 

These variations in the extent to which the Tertiary formations 
have been influenced by the monoclinal curve seem at first to point 
to variations in the height or sharpness of the curve. But they 
may be otherwise simply explained. If a series of curved strata 
were cut through at different levels the age of the beds most 
strongly tilted would be found to vary considerably. If the 
country at Ashey were lowered one or two hundred feet by 
denudation the Bembridge Limestone at the surface would only 
dip at low angles, and more of the Secondary beds would appear 
to be affected by the disturbance. Any such lowering of the 
surface leads to an apparent shifting of the verticality into a lower 
geological horizon and an apparent shifting of the line of greatest 
disturbance towards the south. Thus the apparent dying out of 
the syncline eastward may really be the result of an upward tilt 
in that direction, causing the curve to be cut through at a lower 
level, but not affecting the thickness of the beds affected or the 
real height of the curve. (Fig. 84.) 

Fig. 84. 

Diagram Section to shoiu mriation in the dip of the Strata as 
the Surface is lowered. 

T 1 n \ i v: 




V 



Where the strike of the rocks turns sharply southward at 
Calbourne, the angle of dip rapidly lessens and the width of 
the several outcrops correspondingly increases. At Shalcombe, 
however, where the former strike has been resumed, the lower 
beds are again vertical, whde the Osborne and Bembridge Beds 
occupy long dip slopes. The sudden curve of the strata to the 
south and re-appearance of the high angles along a new line 
is connected with the dying out of an .anticline, which cannot 
be traced west of Calbourne, except perhaps in the lower angles 
of the dips in the southern part of the long slope of Bembridge 
Lime-tune. A slight indication of the flattening of the beds may 
also be found in Freshwater, and even as far as Totland Bay. 
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On the south side of the central range of Downs, the strata 
rapidly curve over and assume a horizontal position at a distance 
varying from one to two miles south of the region in which they 
are vertical. They never present, however, so sharp a fold as that 
seen in the Bembridge Limestone in Whitecliff Bay. 

The central range consists of two separate axes, which may be 
conveniently named the Sandown and the Brixton anticlines. 

The first appearance of the Sandown anticline in the Tertiary 
area west of Calbourne has already been referred to, and its 
subsequent course eastwards by Arreton to Sandown Level was 
noted in describing the Lower Greensand (pp. 42-44). The axis 
runs in a nearly straight line due east and west as far as New- 
church, but then bends round to about E. 18° S., its direction 
being definitely given by the line of Downs from Ashey to 
Culver. The strike of the strata forming the Southern Downs is 
a little north of east, and the two ranges therefore, if prolonged in 
these directions, would meet at no great distance from the coast 
near Sandown. The central point between the east and west ends 
of the axis lies perhaps not far from the centre of the exposure 
of the Wealden beds, where the strata are horizontal. 

The dip on the north side of the arch formed by the anticline 
ranges from 60° to verticallty, on the south side from 2° to 3°, in 
accordance with the general rule previously alluded to that the 
north side is the steeper in all these anticlines. 

A little north of Shanklin, a gentle anticline, accompanied by 
a fault, probably is the continuation of that which has been noted 
near Grossard Hill, though it cannot be traced through the Lower 
Greensand area. This hill itself stands on the northern side of 
the anticline, the beds showing a northerly dip of about 10°. On 
the other hand, the large chalk pit on Chillerton Down lies south 
of the axis, which must therefore run very near the south side 
of Gossard Hi!). The distance between the axes of this and 
the Sandown anticline amounts to two miles both here and in 
Sandown Bay. 

The fault at Little Stairs Point occurs on the north side of this 
anticline and runs about E. 20° S. for the small distance it is 
seen in the cliff. It trends therefore nearly parallel to the axis 
of the anticline, and perhaps replaces it. In order, however, to 
oflfect a displacement of the beds corresponding to that of a fold it 
should have a downthrow to the north, but in reality it throws 
the strata in the opposite direction. 

South of this small anticline the beds gently roll over and 
assume the south-easterly dip which prevails through the Southern 
Downs. The direction of dip is not constant, but ranges locally 
from south-east to south and even south-west, as in the reef of 
Yellow Ledge near Luccomb. But the general direction may 
be ascertained by taking the levels of the base of the Chalk at 
various points. In St. Catherine's Down this base is about 620 
feet above the sea at the north-west end and 500 feet at the south- 
east, the dip being south-east. la Appuldurcombe Down the 
base lies at 600 feet, but falls in a south-south-easterly direction to 



246 GEOLOGY OF THE ISLE OF WIGHT. 

300 feet above the sea in the top of the cliff above Steephill. 
Similarly' it is at a height of nearly 600 feet on the north side of 
St. Martin's Down but falls to the south-south-east till it is 300 feet 
above Ventnor. It is clear that the cliff from Blackgang to 
Bonchurch does not give the hne of strike, in as much as the base 
of the Chalk falls from 500 feet at the former to 300 at the latter. 
The true strike mny be traced by drawing a line through the points 
in each contour, at which it is mtersected by the base of the 
Chalk. Taking the 600-foot contour first we find such a line 
touches the northernmost point of the Chnlk on St. Catherine's, 
Appuldurcombe, and St. Martin's Downs. A similar line drawn 
through the .500-foot contour is almost exactly parallel to this, 
and at a distance of a little more than 1,000 yards from it, from 
which it may be calculnted that the average dip amounts to 1 in 
31 or a little less than 2°. Lastly a line drawn in the same way 
with reference to the 400-foot contour runs approximately parallel 
to the other two, but with a less decided bend, and therefore 
more nearly parallel to the coast between Niton and Bonchurch. 

It will be noticed that the strike from Appuldurcombe west- 
wards is south-west, curving round to the south-south-west in 
St. Catherine's Hill, while from Appuldurcombe eastwards it is 
only a little south of west. The difference is clearly due to 
the influence of the Brixton and Sandown anticlines ; in St. 
Catherine's we have the remaiua of an escarpment of Chalk which 
must once have closed in this end of the Brixton area, while St. 
Martin's Down forms part of a long escarpment which formerly 
bounded the Sandown anticline on the south, eventually joining 
itself on to the continuation of the Central Downs, as already 
suggested. 

It has been remarked that there is evidence of the dip becoming 
rather steeper in the Undercliff than it is in the Downs imme- 
diately to the north. If to the three lines of contour above 
enumerated we add a fourth, viz., the 300-foot contour, which the 
base of the Chalk touches at Ventnor and Bonchurch, we shall 
find that there is less distance between this and the 400-foot 
contour, than there is between the 400- and 500-foot contours, or 
that, in other words, the gradient of the Chalk increases towards 
the coast. 

The Brixton anticline first makes its influence perceptible in 
the strike of St. Catherine's Down, as already mentioned. 
Further west it becomes more marked, and the position of its 
axis is indicated by the southward sweep of the Atherfield Clay 
and Wealden Beds, but the axis itself lies just outside the coast 
line. It seems to run about west-north-west, but curves round 
to due west at Freshwater, and to W. 14° S. at the Needles. 
Here it passes out to sea, but re-appears on the coast of Dorset, 
everywhere throwing the beds into a nearly vertical position along 
its north side, and eventually bringing Oolitic rocks up to the 
surface near Weymouth. 

It will be seen that the Brixton and Sandown anticlines form 
two members of the great system of folds which have been 
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described as replacing one another along a line ranging a little 
north of east. It is therefore in accordance with this rule that the 
Sandown anticline lies a little to the north, as well as to the 
east, of that of Brixton, and that the one dies out where the other 
begins. The actual region in which this replacement of the one 
fold by the other takes place lies between Calbourne and Gat- 
combe. For west of the longitude of Gatcombe the Sandown 
anticline gradually flattens out, so as to allow the Chalk to 
extend itself southwards, but at the same time the extreme 
southerly point of the spread of Chalk, Vvz., Chillerton Down, 
assumes a dip which is obviously due to the Brixton anticline. 
The increase in this dip along the southern border of the Downs 
proceeds pari passu with the flattening of the Sandown anticline 
along the northern border, until at Calbourne the latter is scarcely 
recognisable, while the former has become fully pronounced. 
Between these two lines, viz., about Newbarn, Rowborough, and 
Idlecombe the beds are nearly horizontal, but assume a westerly 
dip further west, which increases to 17° near Calbourne 
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CHAPTER XV. 
PHYSICAL GEOGRAPHY. 

Having already noted the leading physical features of the Isle 
of Wight, we will now proceed to show that they have been 
produced by denudation acting along lines of drainage which were 
determined by the formation of the anticlines and synclines 
described in the previous Chapter. Though the modern rivers 
still follow the courses so deternained, the actual surface-features 
produced by the movements of the strata have long since dis- 
appeared ; and, as in the case of the Weald, the anticlinal areas 
of the Isle of Wight show that the regions of greatest upheaval 
ill past times are often those of least elevation at the present. In 
studying the physical features of the Island, one of the most 
prominent facts that strikes us is the comparative insignificance of 
the central chalk ridge or back-bone as a watershed. Both in past 
times and at the present day, the principal rivers of the Island cut 
right across it, ignoring, as it were, the easier passage which seems 
to exist for them along it either to the east or west. The ex- 
planation has been already found in the case of the Weald, and it 
will be sufficient here to point out the similarity between the 
two districts. 

The existing watersheds of the Isle of Wight are complicated 
by the fact that there are so many small streams having a sepa- 
rate existence. Ignoring the minor watersheds between these, we 
will trace that which separates the water draining south into the 
Channel, from the water which runs north into the Solent. This 
line runs from the clitf near Sandown over Shanklin and Boniface 
Downs to the cliff above Ventnor, and thence over Hew Down. 
Westwards it keeps close to the cliff edge as far as St. Catherine's 
Down, aloncr which it runs, turning down south of Chale Green to 
Kingston , and thence along the southern brow of the Downs to 
the Needles. 

It has been shown that the streams which run into the sea in 
Brixton Bay were within a geologically recent period tributaries 
of the western Yar, and that similarly the streams of Shanklin 
Chine and Luccombe Chine were tributaries of the eastern Yar. 
The separation of these streams from their original drainage- 
basins has been due to the encroachment of the sea, and if we 
trace the watershed as it existed before the separation took 
place, we find that it must have run south of the whole Island, 
excepting only a small portion of Week, Rew, and Boniface 
Downs. That is to say that the whole drainage of the Island, 
excepting the short and steep heads of valleys in the south side of 
these downs, must have made its way northwards, the water from 
the area now occupied by the Lower Greensand all escaping in this 
direction across the high central ridge of chalk. 
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The physical geography of the Weald has been too fully 
described* to need more than an allusion here. The rivers of that 
area rise in what is now the area of least elevation, and make 
their way to the north and south through gaps cut in the bold 
escarpments of the North and South Downs. The watershed, 
however, though now low, follows the axis of the anticline, that 
is the line of greatest upheaval in past times, and in this fact is 
provided the key to the history of the rivers not only of the 
Weald and Isle of Wight, but of all the part of England affected 
by the synclinal and anticlinal folds described above. 

For we find that without exception the main lines of drainage 
follow the synclinal axes, while the tributaries flow at right angles 
to, and off the anticlinal axes. The first land to emerge from 
beneath the sea was that formed by the crests of the anticlinal 
folds, and each of these thereupon became a watershed, and has so 
remained. The last land to emerge was the deepest line of each 
synclinal fold, and along this was collected the drainage from the 
anticline to the north and south of it. The lines of drainage and 
watershed, thus initiated, have been maintained, though the form 
of surface due to the original movements has been lost. It thus 
happens that the watersheds have little relation to the hill-ranges 
of the present day. 

The two leading examples of rivers following the synclinal 
troughs are the Thames and the Frome. Part of the Thames, with 
its tributary the Kennet, form a line of drainage running the whole 
length of the London syncline. On the north side it collects 
the rivers which run down the back of the Chalk escarpment of 
Berkshire, Buckinghamshire, and Hertfordshire ; on the south side 
it gathers the streams which descend from the anticlinal axis of 
the Weald and its continuation on the north side of Sahsbury 
Plain. 

Similarly, in the Hampshire Basin, we find the Frome following 
the synclinal axis, and forming an exact counterpart of the 
Kennet. On its north bank it receives rivers which flow down 
the south side of the anticline named above, and on its south side 
it must have received the drainage of the Isle of Wight anticline 
until the Hampshire Basin was invaded by the sea. 

In the alterations brought about by the encroachment of the 
sea, lies the principal difference between the rivers of the London 
and the Hampshire Basins. The Frome now enters the sea near 
Poole, but it is clear that, before the sea made the great breach in 
the Chalk escarpment which separates Dorset and the Isle of 
Wight, this river must have followed the syncline eastwards. For 
this breach, though probably commenced as a river valley, can 
hardly have been the course followed by the Frome, for in such a 
case the river must have turned from following a syncline to cut 
directly across an anticline. On the other hand, we have in the 
Solent, and the arm of tlie sea at Spithead, an old valley and 

* W. Topley. Geology of the M^eald (Memoirs of the Geological Survey), 
«hapter 16. 
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estuary exactly in the position, which we should, by analogy with 
the Thames, have ascribed to the ancient river Frome. 

Among the tributaries of this ancient Frome we may mention 
on the north side the Stour, the Avon, the Anton, and the Itchin ; 
on the south side, the small stream which traverses the Chalk 
escarpment at Corfe, the three rivers of the Isle of Wight, and in 
all probability a tributary between the Needles and the coast of 
Dorset, in the great gap now occupied by the sea. The northern 
boundary of the basin of this old river can be traced without 
difficulty, but of the southern boundary a very small portion only 
is left. It runs south of Dorchester, across the Isle of Purbeck, 
and reappears in the extreme south point of the Isle of Wight. 
The valleys in the south side of Rew, Week, and Boniface Downs 
are therefore almost the only survivors of another river system 
next on the south to that of the Frome. 

This small portion of watershed does not follow the crest of 
either the Brixton or Sandown anticline, but lies among the 
Downs where a southerly and south-easterly dip has fairly set in. 
An explanation of this fact would probably be forthcoming, could 
we tell what was the form of the land which once lay to the south. 
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CHAPTER XVI. 
ECONOMIC GEOLOGY. 

The Isle of Wight has no mining industries and few quarries 
or pits, except those for freestone, chalk, sand, and brick-earth. 
Hydraulic cement is made at the West Medina Cement Works from 
chalk and Oligocene clay, and at Brading Cement Works from 
the Bembridge Limestone and Marl. The Wealden Shales are 
used for brickmaking at Sandown, as well as deposits of brick- 
earth, associated with gravel, nenr Bonhwood. At Shanklin a 
bed o£ clay in the Lower Greensand is dug by the side of the 
railway for the same purpose (p. 46). The Gault is worked at 
Bierley, Rookley, and by the side of the railway between Wroxall 
and Shanklin (p. 64). An extensive deposit of brick-earth near 
Brixton has received little attention from the remoteness of that 
district ; the bricks for the viaduct of the Military Road over 
Grange Chine were manufactured from this deposit (p. 224). 
Brick pits are opened in various parts of the superficial and 
Oligocene Beds, but curiously enough the bed that would probably 
make the best brick-earth — the free-cutting decalcified loam so 
often met with in trial borings low down in the Hamstead Series — 
has not been used. Tiles and coarse pottery can be manufactured 
out of the Reading Beds. The white pipe-clay in the Bagshot 
Beds is no longer worked, the bed being thin and so nearly 
vertical that it can only be reached by mining. 

The Bembridge Limestone was formerly much used as a 
building stone, but the principal quarries are now worked out, and 
brick is generally preferred. The limestone stands the weather 
very well, though the large cavities left by the fossils are often 
objectionable and much of the stone is too soft for use. The sea- 
walls round the northern portion of the Island are generally built 
of Bembridge Limestone. A better building stone is obtained 
from the four-foot freestone of the Upper Greensand, described on 
pp. 64-72. This bed has been worked from time to time through 
a larger part of its outcrop in the central and southern parts of the 
Island, but the principal quarries, now in use, lie around Shanklin, 
Bonchurch, and Ventnor. Road metal is obtained from the 
Angular Flint Gravel on St. Boniface Down (p. 210), from the 
Plateau Gravel on St. George's Down (j). 212), and from the Valley 
Gravel at Horringford (p. 221). There are many smaller pits 
scattered about, which have been referred to in the description of 
these gravels in chapter xiii. 
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For a short time the coal-seam in the Bagshot Beds in Alum Bay- 
was worked, but it is of very little value. Alum was formerly 
manufactured in the Island from the clays of Alum Bay, and as 
early as 1579 at works in Parkhurst Forest. The Crown used 
formerly to monopolise the whole of the alum, and proper people 
were appointed to gather and preserve it for Government. This 
practice commenced with Queen Elizabeth, who sent a mandate to 
Richard Worsley, then Captain of the Isle of Wight, in order to 
ascertain the truth of what she had heard, and a warrant was 
issued, dated 7th day of March 1561, to search for " certan Oure 
of Alume." 

Iron pyrites was collected on the shore about Shanklin, and 
carried by boat to London, during the last century.* The clay 
ironstone, which is found in considerable quantities lying loose 
upon the shore at the foot of the cliffs between Yarmouth and 
Hamstead led^e, was collected on the beach and sent to Swansea, 
to be smelted into iron. 



PnosPHATic Nodules. 

Reference has frequently been made in the preceding pages to 
the occurrence of phosphatic nodules at various horizons, but 
more especially in the Cretaceous Rocks. In consideration of the 
great economic importance of such nodules, it is proposed to 
devote a few lines to describing their mode of occurrence and 
composition. 

The Weahlen Beds. 

Phosphate of lime occurs in these beds, but in small quantities 
only, in the numerous fragments of lignite, which are found at 
almost all horizons in the variegated marls. The wood is similar 
in appearance to that which occurs in the Lower Greensand, and 
which is stated by Messrs. Paine and Wayt to be rich in phos- 
phoric acid. They remark that the fossil forest at Brook Point is 
probably impregnated with phosphoric acid. It should be noted, 
however, that most of these lignites are encrusted with, or traversed 
by threads of iron pyrites. They are moreover too thinly scattered 
through the clay to be profitably mined. 

The Loivcr Greensand. 

A specimen of the fossil wood which occurs sporadically in so 
many of the beds of the Lower Greensand was analysed by 
Dr. T. L. Phipson with the following result : — % 

* Waruer. History of the Isle of Wight, pp. 261 and 263. 1795. 
f On the Phosphoric Strata of the Chalk Formation. Journ. Eoy Ag Soe 
England, vol. ix. p. 82. (1848.) 

X Chemical News, toI. ti. p. 1 94. (1862.) 
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The specimen showed crystals of waveUite and iron fiyrites 
hei-e and there. 

The fossil remains of animals also in these beds have been found 
by Messrs. Paine and Way {op. cit., p. 84) to be very rich in 
phosphoric acid. Among these may be particularized the blocks 
of fossils in the Scaphite, the Lower Crioceras, and the Second 
Gryphaea beds ; besides the casts of Ammonites and Scaphites 
which lie upon the beach. Some nodular masses of shells of a 
dark iron colour in the clitfs near Shaiddia are stated by Mr. 
Nesbit to contain phosphoric acid to the extent o£ at least 15 per 
cent. The whole of the substances examined contained likewise 
organic matter and fluorine, at times in large quantities.* 

In the upper part of the Lower Greensand, at Eedcliff near 
Sandown, there occurs the band referred to as the " Ooprolite 
Bed " (p. 37), and as was pointed out, phosphatic nodules occur 
at about the same horizon in Compton Bay. The nodules in the 
" Coprolite Bed " are probably richer in phosphate than any others 
in the Island. They are of a brown or yellow colour and about 
^ to I inch in diameter. The band in which they occur, however, 
is only 4 inches thick. It rises from beneath the beach about 160 
yards from the centre of the gully formed by the Gault. Those 
in the Compton Bay section are small and few and far between. 

The Upper Greensand. 

The only attempts hitherto made in the Isle of Wight to extract 
phosphatic nodules, were commenced in the Chloritic Marl, on 
St. Catherine's Down. The nodules are of a pale brown colour, 
friable, and of rather a low specific gravity. They are scattered 
through about three feet of sand, and are nearly all casts of shells, 
principally Ammonites varians. The workings, which seem to 
have been soon abandoned, were commenced about the year 1851 
on the brow of Gore Cliff at the north end of the outlier of chalk. 
The following analyses by Mr. J. C. Nesbit are quoted from 
the Notes on the Geology and Chemical Constitution of the various 
Strata in the Isle of Wight by Captain Ibbetson, p. 36. 

* Quart. Journ. Geol. Soc, vol. iv. p. 262. (1848.) 
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Phosphoric Acid, etc., in Nodules and Casts of Shells, in the 
Chloritic Marl, St. Catherine'' s Downs. 
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* Good Cambridge coprolites contain about 26 per cent, of phosphoric acid. 
Chalk. 
A very thin, but well-mnrked band of nodular chalk, known as 
the Chalk Rock, runs through the whole of the central range of the 
Island, as described on pp. 75-89. The nodules are slightly phos- 
phatic as shown by the following analysis, made by M. Duvillier for 
M. Barrois.* 

Nodules from the Chalk-rock of Shalcombe Down. 

2-43 
0-72 



Insoluble matter, clay 
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77 



Oxide of iron 
Phosphate of lime 
Carbonate of lime 



Soluble Silica. 

The Upper Greensand of the Undercliff was examined by 
Messrs. Way and Paine for the purpose of comparing it with a 
bed of the same age in the neighbourhood of Farnham, in which 
silica in tlie soluble form existed in large proportions. They 
found however that the Upper Greensand of the Isle of Wight 
was comparatively poor in this form of silica, as shown by the 
following tal)le. It should be stated that the silica, which of 
course formed one of the largest constituents of the sandstones, 
occurred as quartz, &c. in the insoluble form. 

* Craie de I'lle de Wight, 1875, p. 19. 
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Upper Greensand of the Undercliff. 
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An.\lyses of Chalk. 
Chalk from the East Quarry, Ashey Down* 

1. Analysis made at Tennant's Works, Manchester, 1874. 

2. Do. do. by Dr. Voelcker, 1875. 

3 and 4. Do. do. by Mr. Pattison of Newcastle-on-Tyne. 
The specimen No. 3 was taken moist. 
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Analysis of Glauconite from the Lower Greensand of Compton 
Bay (see p. 22), by Mr. J. Hoet Plater, F.G.S., F.C.S. 
April 12th, 1889. 



Loss by ignition 
Silica 
Alumina 
Ferric oxide . 
Ferrous oxide 
Lime - 
Magnesia 
Potosh 



9-2 
56-6 

9-6 
14-6 

2-7 
•9 

1-1 

4-9 

99-6 



" The substance used in the above analysis when examined under 
the microscope is seen to consist of glauconite with a ve'y small 
admixture of quartz. The grains of glauconite vary in size from 
about -25 mm. to -5 mm. They are of fairly uniform dimension?- 
in the different directions, but many of them shew more or less 
rounded protuberances. They are opaque by transmitted light 
except at the edges. Small particles produced by crushing the 
grains are grass-green by ordinary light and give minute aggregate 
polarisation. There is no trace of any definite structure in the 
substance of the grains." — J. J. H. Teall. 

* Communicated by the late Mr. J. Young to Mr. Uristow. 



256 



GEOLOGY OF THE ISLE OF WIGHT. 



'A 









o 
w 

M 

I— I 

H 

S 



w 
o 

M 

O 

o 

< 

K 

H 
K 
O 



o 

1-1 

■A 

W 

H 

o 






pa 

a 





* 


^ 






CO 


-JS 


(M 


Ift 


o 






H 


OS 


o 




(N 


CO 




o 


— 14 




Ci 


•-H 


p 


CI 


TO 


> 
o 


^ 


lO 


o 


CO 


» 


CO 


CO 




o 


to 




rt 


^ 


o 








CO 


CO 




o 


(M 


& 


CO 


cq 


© 






C/iJ 


CO 


CO 


-tt 






s 


01 


O 


bD 


t?J 


CO 









-1 


fM 


^l 


tA 


^ 




"5 


o 


1-^ 


>^ 








CN 


CI 


J 


CO 


c^ 


S 


CO 


I-^ 








•-S 


*"* 


*"* 




^ 


t^ 




cc 


io 








F^ 


'"' 


1— t 






OS 


'fcl 


«: 


00 


& 






-^ 


^^ 


■"■ 


^ 


o 




\^ 


1^ 


o 




^ 


^ 


3 








(M 


^ 




N 




O 






Ph 


CI 


tri 


g 


CI 


^ 


<Ti 


(?» 


1-5 


CI 


CO 




,— '^ \ 


, ^- , 






o o 




oo ' P ^ 






O 5 V. be S-; 
^ "^ ■-' fe ^ 

CO c: o ^ 


to ^^ z: ~ 

— rC :=:: ^ H 
t/. to p 

2 '^ - '^ "^ 






cc J • - "S 


^"=1^2^ 










[%' E — o o t> 

o o ^ .s .a K 


it-" bo g t. 




o o 


t/3 O 






V -=i CO o 



•£j . I-. >-, : 



^g 


^ S 


>-,^ 


a - 




r. (?J 


'^ •£ 


? n 










— > 








^ o 






























'rt "^ 


a ^ 
o ^ 


>»_C 


3 cu 



Ci ■■-, r^H 



9 o 






H !>v 



'it 

.2^ .gH 



o< «; 






-a -S — .a 

■u O *- u 

M.S bc.S 

.S <D .2 CO 

3 . a 7^ 

* 'S -(—'5 



257 



APPENDIX 11. 



TABLES OF FOSSILS. 



Tables I. — III. Cretaceous. 

In these lists the Survey Collections have been supplemented by those of the 
various authors, whose names are indicated. The specimens coUected for 
the Survey, previous to 1887, were identified by Messrs. H. W. Bristow, F.R.S., 
and R. Etheridge, F.R.S. A further collection was made for the Survey in 
the years 1887-88 by John Rhodes, and the specimens have been identified 
by Messrs. G. Sharman and E. T. Newton, F.G.S,, who have also corrected 
the whole of the lists for the synonymy. The names formerly in use, but now 
discarded, are printed in Italics, with a reference to those by which they have 
been replaced. 

The lists of plants from the Wealden Beds and Lower Greensand have 
been revised by Mr. W. Oarruthers, F.R.S. , and that of the Ostracoda from the 
Wealden Beds by Professor T. Rupert Jones, F.G.S. 

The authorities, by whom the fossils have been recorded, are indicated by 
letters as below : — 

Ba. Barrois. Recherches surle Terrain Cretace Superieur, Lille, 1876, and 

Oraie de I'lle de Wight, Paris, 1875. 
Be. Bell. Monograph of the Fossil Malacostracous Crustacea. Pal. Soc. 

for 1862. 

C. Carruthers. Trans. Linn. Soc, vol. .xxvi. p. 690, 1870. Journ. Bot., 

vol. V. Geol. Mag., vol. iii. p. 5'12, 1866 ; Dixon's Geology of 
Sussex. 2nd ed. 

D. Davidson. Pal. Soc. for 1855. 

Fi. Fitton. Trans. Geol. Soc, ser. 2, vol. iv., p. 103, 1836, and Quart. 

Journ. Geol. Soc, vol. iii. p. 289, 1847. 
Fo. Forbes. Quart. Journ. Geol. Soc, vol i. pp. 190, 237, 345, 1845. 
G. Gardner. Geol. Mag. for 1875 and Rept. Brit. Assoc for 1876. 
H. Hulke. Quart, Journ. Geol. Soc, vols. .xxvi. — xxx.; xxxii.; xxxiv.- 

xxxvi. ; xxxviii. Phil. Trans. Roy. Soc, vol. xxxi., 1881 Proc 

Roy. Soc, vol. xxxiii. 
L Ibbetson. On the Geology and Chemical Constitution of the various 

Strata in the Isle of Wight, London, 1849. 
Jo. Jones. Quart. Journ. Geol. Soc, vol. xli. p. 333, 1885. Geol. Mag. 

for 1878, pp. 110, 277, and for 1888, p. 534. 
L. Lydekker. Quart. Journ. Geol. Soc, vol. xliv. p. 54, 1888. Catalogue 

of the Fossil Reptilia in the British Museum (in the press). 
Ly. Lycett. PaZ. Soc, 1872-79 (Trigonia). 
Ma. Mantell. Geological Excursions round the Isle of Wight, 3rd ed., 

1854. 
, Mo. Morris. Catalogue of British Fossils, 2nd ed., 1854. 
N. Norman. Geological Guide to the Isle of Wight, 8vo. Fenfaor, 1887. 
O. Owen. On the Fossil Reptilia, Pal. Soc 
Pa. Parkinson. Quart. Journ. Geol. Soc, vol. xxxvii. p. 370, 1881. 
Pr. Price. Monograph of the Gault, p. 27. 
S. Geological Survey Collections previous to 1887. 
Sur. „ „ „ during 1887-8. 

Se. Seeley. Quart. Journ. Geol. Soc, vol. xxxi. p. 461, 1876; vol. xxxix. 

p. 65, 1883; vol. xliii. 1887. 
Sh. Sharpe. On the Mollusca of the Chalk. Pal. Soc for 1853. 
W. Wright. On the British Fossil Echinodermata, Pal. Soc for 1864-78, 
E 56786. t> 
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Table I. Wealden. 

The letters refer to the authorities by whom the fossils have been recorded. 
See p. 257. 
The localities are indicated by numbers as below ; — 



1 . Isle of Wight, exact locality not 

specified. 

2. Compton Bay. 

3. East side of Compton Bay. 

4. Shippard's or Cgmpton Grange 

Chine. 

5. West of Brook Point. 

6. Brook Point. 

7. Brook Bay. 
H. Sedmore. 



9. Grange Chine and Brixton. 

10. Between Brixton and Ather- 

field. 

11. Barnes. 

12. Between Barnes and Cowleaze 

Chine. 

13. Cowleaze and Shepherd's Chine. 

14. Atherfield. 

15. Saudown Bay. 



The specimens marked thus Sh. are from the Wealden Shales. Those from 
the viriegated Wealden beds are indicated by "\'. 

PlantcE. 

Ahietites. See Pinites. 
V. Bennettites saxbyanus, Carr. 6 C. 

Sh. Oarpolithes sertum = the impressions of parts of Equisetites. 
Burchardti, Dunker. 
CharaP 10 S. 

V. ? Clathraria Lyellii,* Mant. ? 7 Ma. 

V. Cycadeostrobust crassus, Carr. 6 C. 16 Ma., S. 

V. „ elegans, Carr. 6 C. 

V. ,, ovatus, Carr. 6 C. 

V. ,, truncatus, Carr. 6 C. 

V. p „ tumidus, Carr. 6 C. ? 

V. „ AA'alkeri, Carr. 6 C. 

Sh. Endogenites erosa, Mant. 12 C. 

Sh. Equisetites Burchardti, Dunker. 12 C. 

p Fittonia squamata, Carr. 1 S., C. 
Sh., V. Lonchopteris Mantelli, Brong. 6 Ma. 4, 13, 14 Sur. 

V. Pinites Carruthersi, Gardn. 6 G. 

V. „ Dunkeri, .Vff«L 7 S., C. 

V. „ valdensis, Gardn. 6 G. 

Sh. Seeds. 13, 14 Sur. 

V. Thuytes (fruit of) 9 Sur. 

V. Zamia crassa ?, Lindl. Sf Hutt. See Cycadeostrobus crassus, Carr^ 

Crustacea. 

Ostracoda. 

Sh. Candona Mantelli, Jones nov. sp. 12 Sur. 
V. Cypridea Austeni,J Jones p 7 Ma. ? 
Sh., V. „ Dunkeri, Jones. 4 Sur. 5, 9, 14, 15 Jo. 

* The occurrence of this plant in the Wealden series is doubtful. The specimen 
so named by Mautell was found by him in the shingle of Brook Bay. 

f Mr. Carruthers remarks in Dixon's Geology of Sussex, 2nd ed. p. 280, that " in 
the Wealden at Brook Point, numerous cnnes of Cycadese occur. They are con- 
verted into jet, and are largely charged with iron pyrites. . . Thatthey.are 
Cycadean fruits there can be no doubt ; but to what living genus they have relations, 
or to what fossil stems or foliage they may belong, it is impossible to say. I 
accordingly proposed for them the generic name Cycadeostrobus, by which I 
intended to convey nothing more than that they were Cycadean cones (Seeman's 
Journ. Bot, v. p. 8)." 

J This species is figured in Manfell's Isle of Wight Ed. 3, IS.'ii, p. 22.3, under the 
name cf C. valdensis, Filt.irom Brook Bay. But the figure was copied from Ktton 
PI. 21, fig. 1, which shows C. Austeni, and may have been wrongly used for the 
specimens from Brook Bay. See Geol. Mag. for 187S, p. 277. 
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Sh., V. Cypridea spinigera, Sow. sp. 4, 13, 11, Sur. ; 2, 14, 15 Jo. ; 7 Ma. 

Sh. „ tuberculata, Sow. sp. 4 Sur. ; 13 Jo. ; U Fi. Punfield, Fi. 

Sh., V. „ valdensis, Fittoii sp. 2, 4, 13, 14, Sur. ; 15 Fi. ; 2, 4, 5, 13, 
14, 15 Jo. ; 6, 11 Fi. Punfield, Fi. 
Sh. Cyprione Bristovii, Jones. 4 Sur, 
Sh. Cypris cornigera, Jones nov. sp. 14 Sur. 

„ faba, Sow. See Cypridea valdensis. 
Sh. Darwinula leguminella, Fo7-bes sp. 13 Su. ; 14, 15 Jo. 
Sh., V. Metacypris Fittoai, Mrmt. sp. 2, 4, 13, 14 Sur. 5, 9, 14, 15 Jo. 
Punfield, Sur. 

Cythere. See Metacypris. 

Lamellibranchiata. 

Sh. Cardita ? 14 Sur. 

Sh. Cyrena major, Sow. 2, 3, 14 Fi. 

Sh. „ media. Sow. 11, 13, 14, 15 Fi. ; 13, 14 Sur. 

Sh. „ „ (large variety), 14 Sur. 

Sh. „ membranacea. Sow. (? = C. media) 11, 13, 14, 15 Fi. ; 14 Sur. 

Sh. „ subquadrata. Sow. 13 Sur. 

Sh. „ sp. 2, 4, 13 Sur. 

Sh. „ sp. 14 Sur. 

Sh. Exogyra Bousingaultii, D'Orb. 14 Sur. 
Sh. ? Modiola, 15 Fi. 

Sh. Ostrea distorta. Sow. 14 Sur. 

Sh. „ sp. 3, 11, 15 Fi. 

Sh. Potamomya P 14 Sur. 

Sh. Unio antiquus. Sow. 13 Sur. 

Sh. ,, Gualteri ?, Sow. 14 Sur. 

V. „ valdensis, Mant. 6 Ma. ; 9 Sur. ; 8 N. 

Gasteropoda. 

Cerithium. See Vicarya. 
Sh. Paludina elongata. Sow. 3, 11, 13, 14, 15 Fi. ; 4, 13 Sur. 
Sh. „ fluviorum. Sow. 15 Fi. ; 4, 13 Sur. 

Sh. „ sp. 2, 4, 13 Sur. 

Potamides. See Vicarya. 
Sh., V. Vicarya (Melania) strorabiformis, Schlotk. (= Potamides carbonaria, 
Auct.) 14 Sur., 7 Ma.; 2, 14 N. 
Sh. „ sp. 15 Fi. 

Cephalopoda . 
Sh. Ammonites (a derived specimen) 15 Fi. 

Pisces. 

Sh., V. Hybodus basanus, Er/. 14 Ma. ; Sur. ; 7 S. 
Sh. „ subcarinatus, Ag. 4, 13, 14 Sur. 

V. Lepidotus Fittoni, Ag. 8 Ma. 
V. „ Mantelli, Ag. 6, 7 S. 

Sh. Various fish-remains, 2, 14 Sur. 

Reptilia. 

By E. T. Newton, F.G.S. 

Deinosaurian remains have been obtained in Sandown and Brixton Bays from 
various horizons in the lower variegated strata of the Wealden, and from a bed 
in the upper Wealden Shales, whicli forms the floor of Cowleaze Chine and rises 
to the top of the clifP west of Barnes High. The bones were at first referred in 
most cases to the Iguanodon, but have since been made the subject of special 
study, chiefly by Hulke, Huxley, Lydekker, Owen, and Seeley. The latest 

E 2 
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revision of this work is given in the " Catalogue of the Fossil Reptilia in the 
British Museum "by Mr. R. Lydekker, which has been made the basis of the 
following list. 

In this Catalogue \vill be found full information as to the various changes in 
name undergone by many of the bunes. The names which have been used, 
but are now discarded, form the second of the two following lists : — 

V. Aristosuohus pusillus, Owen. 7. 

? Calamospondylus, Foxi, Lydekker. I. 
V. Cetiosaurus brevis, Owen. 7. 

? Coelurus Daviesi, Seeley. 1. 
V. Goniopholis. 7. 

V. Heterosuohus valdensis, Seeley. 7. 
V. Hylfeochampsa vectiana, Owen. 7. 
V. Hylseosaurus Oweni, Mantell. 7, 9- 
Sh. Hypsilophodon Foxi, Huxley. 12. 

P lothyosaurus ? 
V. Iguanodon bernissartensis, Boulanger. 7- 

p „ Ds.wsom? Lydekker. \. 

? „ Mantelli, Meyer. 1. 

V. „ sp. 9. 

? Megalosaurus Dunkeri, Koken. 1. 
V. Oolithes obtusatus, Carr. (Reptile eggs), 9. 
V. Ornithocheirus nobilis, Owen. 7- 
V. Ornithopsis Hulkei, Seeley. 7, 9, 15. 
V, Pelorosaurus Conybeari, Mantell. 15. 
V. Pholidosaurus. 15. 

Plesiochelys Brodiei, Lydekker. 1. 
Plesiosaurus. 
Sh. Polacanthus Foxi, Hulke. 12. 
V. Saurian bones, various. 2, 3, 9 Sur. 
? Spheiiospondylus gracilis, Lydekker. 1. 
V. Suchosaurus cultridens, Owen. 15. 
v. Titanosauius. 7. 
V. Tretosternum Bakewelli, Mantell. 7. 
V. Turtle, bones of, 8 Sur. ? carapace of, Norman, 15. 
V. Veotisaurus valdensis, Hulke. 9. 

Synonyms. 

Bothriospondylus magnus, Owen, to Ornithopsis Hulkei, Seeley. 
Ceteosaurus Bucklandi, Meyer, to Megalosaurus Dunkeri, Koken. 
Ceteosaurus or Pelorosaurus tooth, to Ornithopsis Hulkei, Seeley. 
Cheirotherium footprints to Iguanodon. 
Chondrosteosaurus gigas, Owen, in part to Ornithopsis Hulkei, Seeley, 

„ magnus, Owen, in part to „ „ 

Crocodilus to GoniophoUs. 
Euoamerotus, Hulke, to Ornithopsis, Seeley. 

Iguanodon Seeleyi, Hulke, to Iguanodon bernissartensis, Boulanger. 
Megalosaurus Bucklandi, Meyer, to Megalosaurus Dunkeri, Koken. 
Ornithopsis euoamerotus, Hinke, to Ornithopsis Hulkei, Seeley. 
Pelorosaurus ? tooth, Owen to Ornithopsis Hulkei, Seeley. 
Poikilopleuron Bucklandi, Meyer, to Megalosaurus Dunkeri, Koken. 

„ pusillus, Owen, to Aristosuohus pusillus, Owen. 

Streptospondylus major, Owen, to Iguanodon bernissartensis, Boulanger. 
Thecospondylus Daviesi, Seeley, to Ccelurus Daviesi, Seeley. 
Trionyx Bakewelli, Mantell, to Tretosternum Bakewelli, Mantell. 



? Aves. 

V. Ornithodesmus cluniculus, Seeley, Brook. 

(It has been thought that this may be an Ornithosaurian, See Quart. Journ, 
Geol. Soc, vol. xliii., p. 206, 1887.) 
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Table II. Lower Greensand. 

The letters refer to the authorities by whom the fossils have been recorded. 
See p. 267. 
The locality, when not otherwise stated, is Atherfield. 
Th6 horizons are indicated by numbers as below : — 

1. Perna Bed. 4. Sand-rock Beds. 

2. Atherfield C!ay. 5. Carstone. 

3. Ferruginous Sands. 

Plfintre. 

Bennettites gibsonianus, Carr. Luccombe Chine, C. 

„ maximus, Carr. 3 S. (Shanklin). 

Coniferous wood, 1, 3 Fi. ; 3 Sur. (Shanklin) ; 5 Sur. (Bonchuroh and 
Dunnose). 

Fucoid, 1, 2 Sur. ; 3 Fi. 

Lonchopteris Mantelli, Brong. 1 Sur. ; 3, 4 Fi. 

Pecopteris reticulata, Mant. See Lonchopteris Mantelli, Brong. 

Pinites Leckenbyi, Carr. 3 C. (Shanklin). 

IncerfcE sedis. 
ActinophyUum sp. ? Beckles. 

Conis contortuplioata, hons. Atherfield, Lonsdale (Qwari. Journ. G*ol. Soc, 
vol. V. p. 63. 1848). 

Acfinozoa. 

Cyathophora ? elegans. See Holocyatis eJegans. 

Holocystis elegans, Lons. 1 Sur. ; 1 Sur. (Sandown) ; 3 S. (Shanklin). 

Isastraea haldonensis, Dune. S. 

„ neocomiensis, Trmes. Tomes (Geol. Mag. for 1885). 

„ reussiana, E. Sf H. Tomes. 
Parastraea P 1 Sur. 

Pleurosmilia neocomiensis, E. de From. Tomes. 
Turbinoseris de Fromenteli, Dune. 1 Sur. {■= Leptophyllia anglica, Tomes). 

Echinodermata. 

Cardiaster Benstedi, Forbes, 3 W. (Atherfield and Shankhn) ; Sur. (Compton 
Bay). 

Catopygus vectensis, Wright, 3 W. (Shanklin). 
Clypeopygus Fittoni, Wright, 3 W. (Shanklin). 
Echinospatagus Renevieri, Wright, 1, 2, 3 Fi. ; 3 W. (Shanklin). 
Enallaster Fittoni, Forbes. 1 W. ; 2 Sur.; 3 W. (Shanklin); 5 Sur. 
(derived) ; S. (Sandown). 

Fragment, 5 Sur. (Bonchuroh). 
Hemipneustes. See Enallaster. 

Holaster complanatus, Fitton. See Echinospatagus Renevieri, Wiight. 
Peltastes Wrightii, Desor. (r:; Salenia punctata, Forbes), S. W. (Sandown 
and Atherfield). 

Pseudodiadema Fittoni, Wright (at first incorrectly identified with Diadema 
autissiodorense, Cotteau), 3 W. 
„ Ibbetsoni, Forbes, 3 W. 

Malbosi, Ag. and Desor. (= Diadema Mackesoni, Forbes), 3 

W. 
sp. S. 

Annelida. 

Serpula antiquata. Sow. 1, 2, 3 Fi. 

„ filiformis, Sow. S. 

„ gordialia, Schloth. S. (Sandown and Atherfield). 

„ plexus. Sow. 1, 3 Fi. ; S. 

„ quinque-angulatus, Rom. S. 

„ sp. 2 Sur. 
Vermicularia polygonalis, Sow. 1, 2 Sur. ; 3 Fi. 
„ sp. 1 S. ; 1 Sur. (Sandown). 
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Crustacea. 
Astacodes falcifer, Phil. S. 

„ vectensis. Bell. 3 Fi. 

Hoploparia longimana, Sow. 3 p S. ; 5 Sur. (Dunnose and Sandown?), 
Meyeria magna, M'Coy. See M. vectensis. Bell. 
., vectensis, Bell. 2 Sur. 

WiUettii, H. Woodw. (Geol. Mar/, for 1878, p. 556). 
Mithracites vectensis, Gould. 3 Sur. 
Xanthosia, sp. 3 S. (Shanklin). 

Polyzoa. 

Chisma furoillatum, Lons. 3 Fi. 
Choristopetalum impar, Lonx. Mo. 
Diastopora, sp. nov. {Lons. mss.), 1 Fi. 
Entalophora irregularis, D'Orb. 1 Sur. 
Siphodictyon gracile, Lons. 3 Fi. ; 3 S. (Shanklin). 

Brachiopoda. 

Lingula trunoata. Sow. 1, 3 Fi. ; 3 S. (Sandown) ; D. (Shanklin). 
Rhynchonella cantabrigensis, Dav. D. 

,, depressa. Sow. 1 Sur. S. (Sandown); D. (Shanklin). 

,, gibbsiana, Sow. 1, 3 Fi. ; 1 Sur. (Sandown). 

,, latissima. Sow. S. 

,, nuciformis. Sow. D. (Shanklin). 

,, parviroatris. Sow. D. (Shanklin). 

,, sidcata, Park. 3 Fi. 

,, ,, van. parvirostris, Sow. 3 Fo. (Shanklin). 

„ sp. 1 Sur. ; 3 Sur. (Compton Bay). 

Terebratella Davidsoni, Meyer. 
,, Fittoni, Meyer. .S. 

,, oblonga. Sow. 1 Fi. ; Fo. 

Terebratula depressa, Ijam. D. (Shanklin). 

,, microtrema, Walker. D. (Shanklin). 

,, prselonga. Sow. D. (Shanklin). 

,, sella. Sow. 1, 3 Fi. ; 1, 2, 3 Sur. ; 1 Sur. (Sandown). 

Waldheimia (Terebratula) celtica, Morr. 3 S. (Shanklin and Sandown). 
,, Morrisii, Meyer. 3 S. and D. (Shanklin). 

,, tamarindus, Sow. 3 S. (Slianklin). 

,, Wanklyni, Walker. D. (Shanklin). 

Lamellibranchiata. 

Monomyaria. 

Anomia convexa, Sow. 3 Fi. ; Fo. (Shanklin). 
,, laevigata. Sow. 3 Fi. ; S. 
,, radiata. Sow. 3 Fi. ; Fo 
Avicula depressa, Forbes. 3 Fi. ; Fo. 
,, ephemera, Forbes. 3 Fi. ; Fo. 
,, lanoeolata, Forbes. 2, 3 Fi. ; Fo. 
,, pectinata. Sow. 3 Fi. ; S. 
,, sp. 5 Sur. (Bonchurcb). 
Exogyra conica, Sow. 3 Fi. ; Fo. 
,, harpa, Goldf. 1, 3 Fi. ; Fo. 
,, laciniata. Mills. S. 
,, plioata, Lam. S. 

,, sinuata. Sow. 1, 2, 3 Fi. ; 1 Sur. ; Fo. ; 1 Sur. (Sando^vn). 
,, subplicata, Rom. 1 Sur. (Sandown). 
,, tombeckiana, D'Orh. 1 Sur. 
,, sp. 2 Sur. ; 5 Sur. (Blackgang and Sandown). 
Gervillia alseformis, Sow. 1, 3 Fi. ; 1 Sur. ; 1 Sur. and Fo. (Sandown). 
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Gervillia anceps, DesA. 3 Fi. ; S. ; Fo. ; W. [G. aviouloides]. 
,, aviculoides. See G. anceps. 
„ forhesiana, D'Orb. See G. solenoides. 
„ linguloides, Forbes. 2 Sur. ; 3 Fi. and Fo. 

solenoides, Defr. 1, 2, 3 Fi. ; S. Fo. (Shanklin). 
Gryphcea. See Exogyra. 
Hinnites Leymerii, Desk. 1, 3 Fi. ; S. ; Fo. 
Inoceramus concentricus, Park. Fo. 

„ giyphaeoides, Sow. (? = T. concentricus, Park.), 3 Fi. 

„ neocomiensis, D'Orb. 3 Fi. ; Mo. 

Lima cottaldina, D'Orb. 1, 2, 3 Fi. 
,, dupiniana, D'Orb. 2 Sur. 
,, elongatap. Sow. Fo. 
,, semisulcata, Sow. 1, 3 Fi. 
„ undata, Desk. 1 Fi. 

,, sp. 3 Fi. ; 1 Sur. (Sandown) ; 5 Sur. (Blackgang). 
Ostrea carinala. Sow. See O. frons. 

frons, Park. 1, 3 Fi. ; 1 Sur. ; Fo. 
„ Leymerii, Desk. 1, 3 Fi. ; Fo. 
,, macroptera. Sow. See O. frons. 
„ prionoia, Forbes. See O. frons. 
„ retusa, Sow. 3 Fi. 
,, sp. 2 Sur. 
Pecten cinctus. Sow. S. 

circularis, Forbes, may be the P. cottaldinus of D'Orbigny. 
,, cottaldinus, D'Orb. 1 Sur.; 3 Fo. 

„ interstriatus, Let/m. 1, 3 Fi. ; 1 Sur.; 1 Sur. and Fo. (Sandown). 
„ obliquus. See P. interstriatus. 
,, orbicularis, Sow. 3 Fi. ; 1 Sur.; 1 Sur. and Fo. (Sandown); Mo. 

(Shanklin) ; 5 Sur. (Bonchurch, Dunnose, and Sandown). 
,, quinquecostatus. Sow. 1, 3 Fi. ; 1 Sur.; 3 Fo. (Shanklin) ; 1 Sur. 

(Sandown) ; 5 Sur. (Sandown). 
,, robinaldinus, D'Orb. Mo. (Shanklin). 
„ sp. 2 Sur. 
Perna alceformis. See Gervillia. 

„ Mulleti, Desk. 1 Fi. and Sur.; 1 S. (Compton Bay); 1 Sur. 
(Sandown). 
ricordiana, D'Orb. 1 Fi. ; Mo. (Sandown and Shanklin). 
„ royana, D'Orb. S. 
Pinna Galliennei, D'Orb. 3 Fi. 

restituta, Forbes. See P. tetragona. 
„ robinaldina, D'Orb. 2, 3 Fi. ; S. 
„ tetragona. Sow. S. ; Fo. 
„ sp. 1, 2 Sur. 
Plicatula carteroniana, D'Orb. Mo. (Shanklin); 5 Sur. (Sandown). 
,, placunsea, ham. 1 Fi. ; Fo. 

Dimyaria. 

Anatina Agassizil, Pict. and Rona. S. 

„ Carteroni, D'Orb. S. 
Area Carteroni, D'Orb. 1 Fi. ; Fo. ; S. (Sandown ?). 
„ cornueliana, D'Orb. 3 Fi. ; Fo. 
„ dupiniana, D'Orb. S. 

„ Raulini, Leym. 1, 2, 3 Fi. ; 1, 2 Sur. ; 1 Sur, (Sandown) ; Fo. 
„ robinaldina, D'Orb. S. 
„ securis, Leym. 1, 3 Fi. ; Fo. 
Astarte Beaumontir, Leym. S. ; Fo. (Sandown). 
„ multistriata. Sow. 1 Fi. 
„ numismalis, D'Orb. 1, 3 Fi. 
„ obovata. Sow. 1 Fi. ; 1 Sur. and Mo. (Sandown). 
„ sp. 5 Sur. (Sandown). 
„ striato-costata, D'Orb. Mo. 
„ substriata, Leym. 1 Fi. ; Fo. 
Cardita fenestrata, Forbes, 1, 2, Fi. 1 Sur. 
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Cardita neooomiensis, D'Orb. S. ; Mo. 

„ quadrata, D'OrO. S. ; Mo. 
Cardium Austeni, Forbes, (Hemioardium, 1, 2, 3 Fi.) ; 1 Sur. ; 3 S. 
(Shanklin); Fo. 
cornuelianuin, D'Orb. 3 Fi. ; Fo. 
Ibbetsoni, Forbes, 3 Fi. ; 2 Sur. ; 3 Fo. 
imbricatorium, Desk. Fo. 
„ peregrinosum, D' Or J. 3 Fi. ; Fo. 
„ raulinianum, D'Orb. 3 Fi. 
„ sp. 5 Sur. (Bonchuroh and Sandown). 

sphasroideum, Forbes, 1 Fi. ; 1 Sur. and Fo. (Sandown). 
,, subhillanum, Leym. 3 Fi. and Fo. ; S. (Sbanklin). 
,, Voltzii, Leym. 3 Fi. 
Corbis (Sphsra) oorrugata, Sow. 1, 3 Fi. ; Fo. ; 1 Sur. (Sandown). 

„ ? fibrosa, Forbes, Fo. 
Corbula inoerta, D'Orb. 1, 2 Fi. 

„ striata, Sow. 1 Sur. (Sandown). 
„ striatula, Sow. 1, 2. 3 Fi. ; 2 Sur.; Fo. 
Cucullsea exaltata, Nilss. 1, 3 Fi. ; 1 Sur. ; Fo. (Sandown). 

„ gabrielis, Leym. S. 
Cypricardia ? unduliita, Forbes, 2 Fi. ; Fo. 

Cyprina angulata, Flem. 1 Sur. ; 3 Fi. ; Fo. ; 1 Sur. (Sandown). 
„ „ var. rostrata, Sow. 3 Fi. ; Fo. 

„ elongata ?, D'Orb. S. (Sandown). 
Cytlierea caperata. Sow. 3 Fi. 

„ parva, Sow. 1, 3 Fi. ; S. ; Fo. 
Gastrochsena dilatata. Desk. Fo. 

,, sp. 3 Fi. 

Goniomya mailleana, D'Orb. S. 
Isocardia ? ornata, Forbes, 3 Fi. ; Fo. 

„ Sur. (Sandown). 

Leda scapha, D'Orb. 2, 3 Fi. ; S. ; Fo. ; 5 Sur. (Sandown) ? 
„ spathulata, Forbes 3 Fi. ; Fo. 
,, sp. 1 Sur. 
Lithodomus oblongus, D'Orb. 3 Fi. and Fo. 
Lucina arduennensis, D'Orb. S. 
,, dupiniana, Forbes, 3 Fi. 
„ globiformis, Leym, 1, 3P Fi. ; Fo. 
,, solidula, Forbes, 1, 3 Fi. ; Fo. ? 
Mactra Garteroni, D'Orb. 2, 3 Fi. 

Modiola Ecqualis, Sow. 1, 3 Fi. ; 1 Sur. (Sandown); Fo. (Mytilus). 
bella, Sow. 1 Fi. ; Fo. (Mytilus). 
„ (Mytilus) oornuelianus P, D'Orb., 1 Sur. (Sandown.) 
„ reversa, Sow. p 1 Sur. (Sandown). 
Myacites. See PanopcBa. 

Mytilus lanceolatus, Sow. 1, 2, 3 Fi. ; S. (Sandown). 
„ ,, var. edentulus, Sby. 3 Fi. ; Fo. 

,, simplex, Desk. 1 Fi. ; S.; Fo, 
Xuciila antiquata, Soic. '■> Fi. 
„ impressa, Sow. Fo. 
,, obtusa, Sow. Fo. 

scapha. See Leda. 
,, simplex, Desk. 3 Fi. 
„ spathulata. See Leda. 
,, sp P 5 Sur. (Blackgang). 
Panopasa arcuata, D'Orb. S. 

,, elongata, Rom. 1, 3 Fi. ; S. 
„ irregularis, D'Orb. 2, 3 Fi. 
,, mandihula. Sow. 1, 3, 5 Fi. ; 1, 2 Sur. ; 3 Fo. 

,, var. obliqua, 3 Fo. 

„ neoconiiensia, D'Orb. 1, 3 Fi. and Fo. ; 1 Sur. p 

plicata, Sow. 1, 2, 3 Fi. ; Fo.; 1, 2 Sur. ; 1 Sur. (Sandown). 
sp. P 6 Fi. 
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Pholadoraya Agassizii, D'Orb. 1 Fi. 

„ Martini, Forbes 1, 3 Fi. ; 1 Sur. P ; 3 Fo. 

„ sp. 2 Sur. 

Solecurtus Warburtoni, Forbes 3 Fi. and Fo. ; 3 S. (Shanklin). 
Tellina angulata, Desk. 3 Fi. ; S. 

,, Carteroni, D'Orb. See T. angulata. 
„ injequalis, Sow. 1, 3 Fi. ; Fo. ; S. (Sandown). 
„ veotiana, Forbes 3 Fi. ; Fo. ; S. 
,, 5 Sur. (Sandown). 
Teredolithes. See Gastrochsena. 
Thetis gigantea (young). Sow. S. 

,, So-.verbii, Rom. 1, 3 Fi. (as T. major and minor), Fo. S. (Shanlclin), 
1 Sur. (Sandown). 
Trigonia ali/ormis, Forbes. See T. vectiana. 

„ carinata, Ag. 1 Fi. and Lye; Fo. (Sandown); S. 

„ caudata, Aij. 1, 3 Fi. ; 3 Lye; Fo. (Shanklin); S. 

,, dedalea, Forbes. See T. nodosa. 

„ Etheridgi, Lt/c. Fi., I., and Fo. (as T. caudata) ; 1 Lye. ; S. 

„ nodosa. Sow. 1, 3 Fi. (as T. rudis) ; 1, and Fo. (as T. dedalea) ; 

1 Lye. (Sandown), 3 Lye. ; 1 Sur (Sandown) ? 
,, ornata, D'Orb. 1 Fi. (as var. spinosa) ; 1 Lye. 
,, spinosa, Forbes. See T. ornata. 
,, rudis, Fitton. See T. nodosa. 
„ veotiana, Ltjc. Fi., L, Fo. (as T. alfeformis) ; 1 Lye.; 3? Lye.; 

1 Sur. (Sandown). 
„ sp. S. (Shanklin). 
Venus brongniartiana, Leym. Mo. 
„ caperata, Sow. See Cytherea. 
„ oomueliana, D'Orb. 1 Fi. 
„ fenestrata, Forbes. See Cardita fenestrata. 

„ orbigniana, Forbes. 1, 2 Sur. ; 3 Fi. and Fo, ; 1 Sur. (Sandown) ? 
„ ovalis, Sow. var. elongata, 1 Fi. and Sur.; S. (Sandown). 
„ parva. See Cytherea. 
„ ricordeana, D'Orb. 1 Fi. 
„ sp. p 6 Fi. 

„ striato-oostata, Forbes. 1 Fi. ; S. 
„ vectensis, Forbes. 2, 3 Fi. ; S. ; 3 Fo. 

Gasteropoda. 

Actseon afRnis, Sow. S. 

„ albensis, D'OrJ. 3 Fi. ; Fo. 

marginatus, D'Orb. 3 Fi. ; Fo. 
„ sp. 5 Sur. (Sandown). 
Aporrhais, 1 Sur. (Sawdown). 

calcaraia, Auctorum. See A. (Dimorphosoma) anoylocheila and 
A. (D.) kinclispira. 
„ dupiniana, D'Orb. 3 ? (Sandown) G. 

Fittoni, Forbes. ( =r- Pteroceras, Forbes, Quart. Journ. Geol. Soc, 
vol. i. p. 351. Figured by ManteU in "Geological Excursions" 
as P. retusa.) 3 Fi. ; S. 
„ glabra, Forbes. 3 Fi. ; S. 
,, Parkinsoni, Mant. 3 G. (Shanklin)/ 

robinaldina, D'Orb. 1, 3 Fi. ; Sur. ; Fo. (Shanklin). 
,, (Dimorphosoma) anoylocheila, Gardn. 3 G. 
,, „ kinclispira, Gardn. 3 G. 

,, ,, vectiana, Gardn. 3 G. (Shanklin). 

,, ,, sp. 3 G. (Shanklin). 

,, (Ornithopus) moreausiana, D'Orb. ( = Pteroceras retusa of Fitton. 
See Gardner, Geol. Mag. for 1875 and Forbes, Quart. Journ. 
Geol. Soc, vol. i. p. 350). 3 Fi. 
Cerithium aeuleatum, Ms. Forbes. S. 

,, attenuatum, Forbes. 3 Fi. ; Fo. 

,, clementinum, D'Orb. 3 Fi. : Fo. 
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Cerithium lallierianum, D'Orb. 3 Fi. and Fo. 

,, neooomieijse, D'Orb. 3 Fi. and Fo. ; S. 

Phillipsii, Leym. 3 Fi. ; S. ; Fo. 
,, turriculatum, Forbes. .'3 Fi. and Fo. ; S. 

Dentalium cylindricum, Sow. 3 Fi. ; Fo. 
Emarginula neocomiensis, D'Orb. 1 Fi. ; Fo. 
Eulima melanoides, Desk. 3 Fo. (Stianklin). 
Littorina conica, Sow. Mo. (Shanklin). 
,, rotundata, Sow. See Natica. 
Natica cornueliana, D'Orb. 3 Fi. ; Fo. 

,, gaultina, D'Orb. 1, 3 Fi. ; 1 Sur. ? ; Fo. 
,, IcBvigata, D'Orb. See N. rotundata. 
,, rotundata, Sow. 1, 3 Fi. ; Fo. ; 8. 
Patella sp. 3 S. (Shanklin). 
Pleurotomaria gigantea. Sow. S. 

„ sp. ? 5 Sur. (Blackgang). 

Pterocern Fittoni, Forbes. See Aporrhais. 

„ retusa of Forbes and Fitton. See Aporrhais moreausiana. 

Rostellaria. See Aporrhais. 
Soalaria dupiniana, D'Orb. S. 
Solarium minimum, Forbes. Fo. 

,, sp.? 5 Fo. 
Tomatella. See .Actfeon. 
Trochus, sp. 5 Sur. (Bonchuroji)- 
Turbo munitus, Forbes. 1 Sur. 
Turritella dupiniana, D'Orb. 3 Fi. ; Fo. 

A'icarya strombiformis, Schloth. {^Potamides carbonaria, Auct.) 1 Sur 
(derived). 

Cephalopoda. 

Ammonites Beudantiip, Brong. 5 Sur. (Blackgang) ; a fragment. 
,, Carteroni, D'Orb. S. 
,, consobrinus, D'Orb. 3 Fi. 
,, cornuelianus, D'OrJ. 3 Fi. ; Fo. 

,, Deshaysii, Leym. 1, 2, 3 Fi. ; 2 Sur. ; Fo. ; S. (Sandown). 
,, furcatus. Sow. 1 Fi. ; Fo. 
,, Hambrovii, Forbes. 2 Siir. ; 3 Fi. 

p inflatus, D'Orb.* 
„ ? interruptus, Brong.f 
,, leopoldinus, D'Orb. 1, 2 Fi. 

Martini, D'Orb. 3 Fi. and Fo. ; S. 
,, nutfieldensis, Sow. S. (loc. P). 
,, (rolled fragments), 1 Sur. (Sandown). 
,, (a fragment) 5 Sur. (Blackgang). 
Anoyloceras gigas, Sow. 3 Fi. (Scaphites) and W. ; S. 
,, Hillsii, Sow. 3 Fi. and \V. 

,, matheronianus, D'Orb. 1 Mo. 

Belemnites sp. Fo. (asp B. lanceolatus). 
Crioceras (Ancyloceras, D'Orb.) Bowerbankii, Sow. 3 Fi. ; S. 
Hamites, S. (Sandown). 
Nautilus plicatus, Soxv. S. (loc. P). 
,, pseudoelegans ? S, (loc. p). 
,, radiatus, Sow. 1, 3 Fi. ; 1 Sur 
,, requinianus, D'Orb. 1 W. 
,, Saxbii, MorriSfX 3 Fi. 
Scaphites. See Ancyloceras. 

,, grnndis See Ancyloceras gigas. 

* This Ammonite is recorded by Fitton from the Atherfield Clay and Perna Bed, 
and by Forbes from Atherfield. Its occurrence in. the Lower Cretaceous Rocks, 
however, has not been verified. 

f One specimen of this Ammonite was presented to the Museum of Practical 
Geology by Dr. Fitton, as being from the Lower Greensand of the Isle of Wight 

t Ann. Mag. Nat. Hist. 1848. 
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Pisces. 
Edaphodon Sedgwickii, Ag. S. 
Hybodus basanus. Eg. PI Egerton {Quart. Joum. Geol. Soc, vol. i. 

p. 197). 
Hybodus, sp. S. 

Lamna, 1 W. ; 5 Sur. (Dunnose). 
Lepidotus, 1 Sur. 
Odontaspis, 1 W. 

Protosphyrsena (Sauroceplialus), 1 W. 
Various, 1 Sur. (Sandown). 

Reptilia. 

Clielonia, S. (Shanklin). 
Iguancdon Mantelli, Owen, 3 P, O. and L. 

Plesiosaurus sp., 0. and Whidborne, Quart. Joum. Geol. Soc, vol. xxxvii. 
p. 480 (Shanklin). 
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TABLE III.— Upper Cretaceous. 

The letters refer to the authorities by whom the fossils have been recorded. 
See p. 257. 

Those fossils marked S.were collected from the " Lower Chalk " as mapped 
in 1852. That subdivision included the Lower and Middle Chalk of the 
present survey. 

The Middle Chalk of Barrois includes the Chalk Rook and about 20 feet of 
chalk above it. 

The Upper Greensand of Barrois includes about 35 feet of beds now 
included in the Gault. That of Fitton includes the Chloritio Marl. 

The numbers indicate the localities enumerated below : — 











Localities, 






1. 


Isle of Wight, 


exact 


ls. 


Brixton Down. 


27. 


Standen. 




locality not specified. 


14. 


Calbourne. 


28. 


Bast Standen. 


• }_ 


Needles. 




15. 


Rowborough. 


■2'J. 


Arreton. 


~3. 


Alum Bay. 




16. 


Apes Down. 


30. 


M essley. 


4. 


Hii<h Down. 




17. 


Alvington. 


31. 


Knighton. 


5. 


Main Bench. 




18. 


Cheverton. 


32. 


Yarbridge. 


G. 


Freshwater. 




19. 


ShorweU. 


33. 


Bembridge. 


1 • 


Afton Down. 




20. 


Chillerton . 


34. 


Culver. 


8. 


Compton Bay. 




21. 


Gatcombe. 


35. 


The Undercliff. 


<). 


Shalcombe. 




22. 


New Barn. 


36. 


Blackgang and Niton. 


10. 


Brook Road cutting. 


23. 


Bowcombe. 


37. 


AVestern Lines, 


11. 


Motteston Down 




24. 


Carisbrook. 


38. 


Bonchurch and East 


VJ. 


Brixton and 


' Cal- 


25. 


jSlount Joy. 




End. 




bourne Road. 




26. 


Shide. 


39. 


Frequent. 





9 

3 






11 

^■« ■ 

m 


o 


1 

3 






1 
PlantcE. 
















Algffl - - 1 -. 


.. 




.. 


.. 


.. 


■24: Sur. 




Chondrites fastigiatus, 3S Fi. * 
Sternb. 1 :>I. 


•• 




36 M. 










•Clathravia Ij rllii, Ilant. 


35 1. 


88 Pa. 












Coniferous wood - 38 Sur. 




86 N. 












Ft!cul'/cs Tiiro'"iii.,see L 


londnti. 


s fastigiu 


tU5. 












Spongida. 


















Axinella stylus, //();*'. - 

Craticularia {Brachio- 
litcs) Fittoni, llant. 






35 
Hinde. 


1 S. 


1S.,1L 


iBa. 






Chenendopora 








.. 


.. 


12 Sur. 






Doryderma 

Heterostinia (Chenendo- 
pora) obliqua, Ben. 






36 
Hinde. 


IS. 










Cliona eretacca, PoHl. - 








.. 


.. 


.. 


.. 


IS. 


Sendrosponglafenestral 


s.F.Ea 


m., see C 


raticulai 


ia Fitto 


ai. 









Steephill and East End. 
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2G9 



s 

3 





■d-g 






9 H 






l§ 


a 


-§ 


£-c-^ 


a 


m 


5g5 


o 






1 


o 


P 


U 



Distheles conferta, i^. 

Hallirhoa a|!;arictformis, ,, .. .. IS. 

Ben. 

Hippalimiis fungoides, Lamx, see Hallirhoa asariciformis. 

Jere:i (Siphonia) Web- .. 35Ba.& .. 37 Fi. 
steri, Sow. N. 

Plocoscyphia fenestrata, 
T. Smith. 

labrosa, T. .. .. 8 Sur. 

Smith. 

JPlocoscyphia meandri-na, see P. labrosa. 

Plocoscyphia reticulata ?, 
Sinde. 



Styyphia Fittoni, see Craticularia. 
Siphonia pyriformis, auctorum, see P. tulipa. 
Siphonia tulipa, Zittel, - . . 35 Ba. 1 Pa. & 
Spongia meandroides, Ibbetson, see Plocoscyphia labrosa. 
Stauronema Carteri, Sol- 



Ventriculites moiiililerus, 
F. Seem. 

Yentriculites 



Hydrozoa. 

Porosphaera (Cosoinopora) 
globularis, Bhil. 



Actinozoa. 

Micrabacia coronula, 
Goldf. 

Monocarya, see Parasmilia, 

Parasmilia centralis, 
Mant. 

Smilotroclius 

Trochocyathus 



HcMnodermata. 

Bourgueticrinus (Apiocri- 
nus) ellipticus. Miller. 

Cardiaster fossarius, Ben. 



36 N. 



12 Sur. 



10 Sur., 
II. 



8,36 
Sur. 

1 L, 36 

Sur. 



8,35 
Sur. 



8, 35, 36 
Sur. 



1 Ba. 



34 Sur. 



33,36 
Sur.P, 
IBa. 



12,29,36 
Sur. 



35 Pa. 



35 N. 



86 Sur. 



35 Sur. 



9 Sur. 



7,24.29, 
32 Sur. 



6, 31, 3-1 
Ba. 



7, 12 
Sur. 



7,12,24, 

29, 32 

Sur. 



7 Sur., 
6Ba. 



5, 6 Ba. 



• Chalk Eock. 
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1 


a 

3 




"So 

t £ 8 

Sous' 
P 


1 

o 


u 

% 
o 


1 


a 

3 
p. 


Cardiaster latissimus, Ag. 








IS. 










* „ pillulus, Lamk. 

pygmajus, 
Forbes. 




•' 




" 


.. 


IS. 




34 Sur., 
7Ba. 


» - - - 




36 N. 














Catopygus columbarius, 
Lamk. (carinatus, 
Gold/.). 








1 I. 










Cidaris clavigera, S'temg'. 
„ dissimilis ^,FoTbes 












35 Sur. 




7,32 

Sur., 

6, 6 Ba. 


„ hirudo, Sorig, • 
„ ploracantha, Ag. 




•• 










19 25, 
34 Ba. 


6,25Ba. 
29 Ba. 


„ pseudohirudo, 
Cotteau. 










•• 






2,llBa. 


„ sceptrilera, Mant. 










.. 






5, 6 Ba. 


„ serrata.-Desor. - 




,. 












7,24 Ba. 


„ subvesiculosa, 
B'Orl. 










■ •• 






13,31,34 
Ba. 


„ vesiculosa, Goldf. 










35 Pa. 








,, (spines) 










.. 


., 




29 Sur. 


tCyphosoma 

Discoidea cylindrica, 
Lamk. 










■ * 


IBa. 


• • 


12, 24, 
29, 32 
Sur. 


„ minima, Ag. • 
X „ subuoulus, Klein. 










IBa. 

35 Pa., 
8,35 
Sur. 


36 Sur. 


22. 34 

Ba. 

36 Sur, 




Echinoconus castanea 
Brong. 










IBa. 








„ conicus, £reyn. 












.. 




23 Ba. 


Echinocorys vulgaris 
Breyn ( = Ananchytes 
ovatus). 
















39 S., 
Ba. 


Ecliinospatagus (Henii- 
aster) MurchisouisB 
Mant. 








IS. 










Goniaster Coombii, 
Forbes. 




•• 






•• 


IS. 






(ossicle of) 










.. 




., 


12 Sur. 


Hemiastcr Morrisii, 
Forbes. 








•■ 




36 W. 






■ - - 




.. 


8 Sur. f 




IS. 








Holaster cor-avium, Ag. 
(f sp.) 










•• 


•• 


24 Ba.? 


6,13Ba. 


„ fossarius, see Ce 


irdiaster 

















' In a band o£ green nodules in the Upper Chalk. See p. 78. 
X Melbourn Bock. 



t Chalk Kock. 
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o 


c a 
» c 
g.2 

la's 

Sis 
nM « 




i 

si 
O 

o 
1-^ 




i 






1 


o 

§ 


h4 
o 

u 

s, 


Holaster Ijevis, Be Luc. ■ 








.IS. 


11. 


1 Ba. 






„ noduhstis, 0ol4f., see Isevis. 














„ pillulus Lamk., see Cardiaster. 














• „ planus, Mant. 










.. 






35 N. 






„ subglobosus 
£esk. 












IS. 


IBa. 


36 Sur., 
1 Ba. 






„ trecensis. Ley m. 
sp. 










IPa. 


•• 




32 Sur.? 
IBa. 






Infulaster major, Besor. 














.. 


.. 




13 Ba. f 


Micraster breviporus, Ag. 


















.. 




9,13 Ba. 


„ Brongniarti, ff^6.? 






















2,25Ba 


„ cor-anguinum, 
Klein. 

„ cor-boTis, Forbes. 

„ cor-testudin- 
arium, Qoldf. 






















32 Sur., 
23, 28, 
29 Ba. 
7,32? 
Sur. 
32 Sur., 
39 Ba. 


Pentacrinus Agassizi, 
Hag. 






















29,32 
Sur. 


„ 






















13 Ba. 


Pseudodiadema variolare, 
Brong. 










•• 








IBa. 






„ (fragments) 






















12 Sur. 


Ossicles - 








. 


•• 












21 Sur. 


Annelida. . 


















Serpula antiquata. Sow. - 










IPa., 

,35 N. 












„ fluctuata. Sow. - 


















6Ba. 


„ granulata. Sow. - 




















29 Sur. 


„ ilium, Goldf. 
„ obtusa. Sow, 














36 Sur. 


.. 




7,29 
Sur. 


„ plana, Woodw. - 
















.. 




29 Sur. 


t „ plexus. Sow. 

sp. 

Vermiculaada concava, 
Sow. 

„ Philipsii, 


8S 


ur. 


8S 
35 


ur., 
Ba. 


10,12 

Sur., 35 

Ba. 


IS. 


36 Sur. 

a Sur., 
35 Pa. 


•■ 




6Ba., 
29,34 

Sur. 
7 11, 17 
Ba., 2* 

Sur. 


„ pol.vgonalis. 
Sow. 


•• 




•• 


38 Fi. 










„ umbonata, 
Mant. 










•• 


37 K. 






IBa. 







• Chalk Rock. t In a green nodular band in the Upper Chalk, see p. 78. 
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1 


a 
•a 




■do 

g a 


Q 

o 

3 
o 




O 

S 


•a 




o 

a 


Vermicularia sp. - 


34Sur. 


•• 


8Sur. 












Crustacea. 


















Cythere - - - 


.. 


.. 


10 Sur. 












Cytheridea perforata, 
Boem. 


Jo. 
















Hoploparia Saxbyi, 
M'Ccm- 


•• 


38 Pa. 


•■ 


38 Be. 










Meyeria ■Willettii, H. 
Woodw. 


•• 


•• 


•• 


•• 


•• 


35?* 






Necrocarcimis "Wood- 
wardii, BeU. 


• • 


•• 


•• 


•• 


■• 


36 Be. 






PaliEocorystes Normani, 
£eU. 


•• 


•• 


•• 




•• 


85 Be. 






Cirripedia. 


















PoUicipes - 


•• 


•• 


•• 


•• 


•• 


•• 


•• 


29 Sur. 


Folyzoa. 


















Eidiastopora 


.. 






., 


.. 


.. 


,. 


24, ? 29 
Sur. 


Choristopetalum impar, 
Lonsd. 


•• 






36 S.? 








Defrancia Michelini, 
Eag. (near to). 


• • 


•• 




•• 


•• 


•• 


•• 


29, 32 
Sur. 


Entalophora • 

Eschara . 

Frustellaria confusa, 
D'Orb. 


•• 






;; 


86 Sur. 


■ • 


•• 


29,82 
Sur. 

29,32 
Sur. 

29, 32 
Sur. 


Reptfscharella radiata, 
B'Orlj. 


•• 








•• 




•• 


28 Ba. 


Semieschara 


•• 






•• 




•• 


•• 


29 Sur. 


Brncltiopoda. 


















Crania ... 


.. 


36 Ba. 














Kingena lima, Befr. 


•• 


•• 


•• 


•• 


8,36 
Sur. 


36 Sur., 
IBa. 






Llngula subovalls, Dav. ■ 


.. 


.. 


.. 


35 Ba. 










Magas pumila, Sow. 


.. 


.. 


.. 


,, 


., 


35 Sur. 


,, 


39 Ba. 


Bhynchonella compressa, 


see R. d 


imldata. 














„ Cuvlerl, 
Sow. 


• • 


•• 


•• 


•• 


•• 


•• 


39 Sur., 
Ba. 


39 Sur., 
Ba. 


„ dimidiata, 
Sow. { — com- 
pressa, Dav.) 


•* 


35 Ba. 


88 Ba. 


IS. 











» Recorded by Dr. H. Woodward from the Chalk near Ventnor, Geol. Maa. for 1878. x> BS6 
t Chalk Rook. % Melbourn Rock. " 
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a 




ii 

ft9 ft 
ftco S 

P 


"a" 
•c 

o 
o 


3 

o 

u 

o 

1-^ 


4 

s 

■a 


1 




Ehynohonella grasiana, 
B'Orb. 

„ latissima, 

Sow. 

„ limbata, 
Schloth. 




1 Pa., 

35 N. 


10 Sur. 




8,12 
Sur., 36 

Pa.* 
8,36 
Sur.,f 

11. 
35 N. 


1 Ba. 




7Ba. 


ft ,j mantelliana, 
Sow. 




•• 






12 Sur. 


82,36 
Sur. 


26 Sur. 


24,29, 
32 Sur. 


„ Martmi, 
Mantell, 






•• 


37 Fi. 


36 Sur. 


33, 35, 
36 Sur. 






„ parvirostris, 
Sow. 






•• 


IS. 










t§ „ plicatilis, 
Sow. 






•■ 


•• 


•• 




12,32 
Sur. 


7,32,34 
Sur., 
14 Ba. 


„ plicatilis 
var. octoplicata. 


•• 


•■ 


•• 










7Ba. 


„ Schloenbachi, 
Dav. 


•• 






36 D. 










„ subduplicata, 
B'Orb. i?sp.). 




■• 


•• 










26Ba> 


„ subplicata, 
B'Orb. (?sp.). 




•■ 


•• 




•• 






"ia" 


t •• sp. 
Terebratella pectita, Sow. 








IS. 


36 Sur., 
35 Pa. 






7,29 
Sur. 


t Terebratula biplicata, 
Sow. 




8 Sur., 
35 Ba. 






35,36 

Sur., 6 

Pa. 


32 Sur. 




32 Sur. 


X n camea, Sow. 
„ . convexa, Sou 


7., see B.] 


ynchonc 


11a latiss 


ima. 




IN. 




7,9,32 

Sur., 2 

Ba. 


„ disparilis, 
B'Orb. i?sp.). 












1 Ba. 






„ lacrymosa, 
B'Orb. [?sp.). 












1 Ba. 






„ ovata. Sow. 




85 Ba. 






35 Sur. 








„ pectita, Sow 


, see Ter 


ebratella. 

1 












„ pbaseolina, 
LamJc. 


•■ 






36 D. 










„ pisum, Sow., 


see Rhy 


nohonella Martin 


i. 










tl „ semiglobosa, 
Sow. 




•• 






6 Pa. 


10 Sur., 
IBa. 


39 Sur., 
Ba. 


39 Sur., 
Ba. 


sp. 


34Sur, 


8 Sur. 


.. 


37 Fi. 










Terebratulina gracilis, 
Schloth. 

„ striata, 
Wahl. 

sp. 


: 




38 Ba. 


•• 


35 Pa., 

36 Sur. 


36 Sur. 

12, 35, 
36 Sur., 
:lBa. 


12,24 
Sur., 39 

Ba. 
13, 26, 
34 Ba. 


39 Sur., 
13 Ba. 

7,29,32 

Sur., 5, 

6Ba. 



• Derived and indigenous in the Chloritic Marl. t Melbourn Eock. t Chalk Rock. 

§ In a green nodular band in the Upper Chalk, see p. 78. 

E 56786. S 
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6 




4 
1 

o 


'do 

in 

t3 


% 

o 


3 


5 


o 

1 


Lamellibranchiata 
{Monomyaria). 


















A.nomia 


.. 


.. 


10 Sur. 












Avicula gryphseoides, 


•• 


•• 


•• 




8,36 
Sur. 








., - - - 


seSur. 
















Exogyra caimliculata, 

Sow. 


8Sur. 


IPa., 
36 Ba. 


35, 38 
Ba. 


IS., 
37 Pi. 


•• 


•• 




2,30Ba. 


„ columba, Zam. 


.. 


8 Sur. 


10 Sur. 


.. 


3«Sur. 








conica, Sow. - 


•• 


8 Sur., 
35 Ba. 


35 N., 
Pa. 


•• 


35 N. 


35 Sur. 






Exogyra haliotoidea, Lam. 


■a Sur. 
















laciniata, KUss. 


.. 


.. 


.. 


IS. 










undata, see E. ca 


naliculata. 














sp. 
Gryphasa vesiculosa. Sow. 

sp. 

Inoceramus Brongniarti, 
Park. 


38 Sur. 

8 S., 38 
Fi. 


35 Ba. 


1 Pa.,35, 
38 Ba. 


35 Sur., 
37,38 

Pi. 




12, 32 
Sur. 


13.32 
Ba. 


7 Sur. 


„ concentricus, 
Park. 


36 Sur. 
















Crispii, Gold/. 
(,?sp.). 


•■ 


•• 




•• 


•• 






7, 9, 16 
Ba. 


„ Cuvieri. 
D'Orb. 




•• 


•• 


•• 


•■ 


•• 


6,13 
Ba. 




„ involntus, 
Soiv. 




•• 


•• 




•■ 




-• 


SBa. 


„ Iabiafus,see 


I. uiytilc 


ides. 














„ latus, 3ran/. 

* „ ipjtilioides, 
3Iant. 






10 Sur. 


.. 


36,36 
Sur? 


10, 32, 
35,36 
Sur. 


39 Sur. 
Ba. 




* „ striatus, 
Mant. 


•■ 






•• 




29 Sur.? 
IBa. 


2+, 211, 
32? Sm-. 




„ sulcaius. 
Park. 


36 S., 8 
N.,lPr. 
















sp. 
Janira. See Penten. 


Si, 38 

Sur. 


35 Ba., 

N. 


•• 


IS. 




12 Sur. 






Lima archiaciana. Cor. - 
and Bri. 




36 Ba. 














„ aspera, Sow. 




.. 


IPa. 












„ consobrina, i)'0>'6. 




.. 






35 Sur. 








„ olongata, Sow. 




.. 




.. 


IL 


36 Sur.? 






* „ globosa, Sow. 


8 Sur.? 








•• 




29 Sur. 


33 Sur. 



• Melbourn Eoclc. 
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1 


J 


1 


Sa 


1 

1 


O 

o 

1^ 


o 

S 


p. 

P 


Lima Hoperi, Sow. 
„ ornata, D'Oi-6. - 


•• 


■■ 


•• 


IS., 
87 Pi. 


• • 


35 Sur.y 


- 


7 Sur. 


„ parallela. Sow. 
„ semisulcata, Sow. - 


8,36 
Sur. 














32 Sur. 


* t, spinosa, Soic. 

* „ striata, Gold/. 














9,13, 
21 Ba. 

12 Sur. P 


24, 29, 
32 Sur. 

6,13 

Ba. 

7 Sur.? 


„ sp. - 

OstrieB, canalieulata, B'O 


34 Sur. 
rb., see ] 


8 Sur. 
xogyra. 


IPa. 


•• 




32,36 
Sur. 


15 Ba. 


7,12 
Sur. 


„ carinata. Sow., see 0. frons. 














„ conica, Lamk., see Exogyra. 














„ flabelliformis, 
Nilss. {?sp.). 




•• 


•• 


■ • 






.34 Ba. 




„ froiis, Park 
{ = carinata, Sby,). 


•■ 


8 Sur., 
iPa. 


•• 


•• 


IS. 
Ba., 

35 N., 
36 Sur. 


1 l!a., 
35 .\. 






















„ hippopodium, 

miss.{?sp.). 


•• 




•• 




•• 


1 Ba. 


13,19 
Ba. 


17 Ba. 


„ normaiiiana ?, 
J)' Orb, 


•■ 




•• 




•• 


36 Sur. 






„ pectinafa, see 0. f 


rons. 
















„ vesicularis, Lamk. 
„ vesiculosa. Sow., s 


ee Grypl 


isea. 




■■ 


35 Sur. 


35, 86 

Sur. 




32 Sur., 
3, 7, 
29 Ba. 


„ virgata. Gold/. ■ 




.. 


.. 


IS. 










„ sp. 


8 Sur. 




.• 


•• 




12 Sur. 


12 Sur. 




tPecten asper, Lamk. 

Beaveri, Sow. 
„ cretosus, Defr. - 
„ depressus, Miinsi. 


•• 


35 Ba. 


8 Sur. 


•• 


1 I.,Ba. 
35 N., 
Pa. 

35 Pa., 

36 Sur. 


1 Ba., 

35 N. 

IBa. 


- 


2,4, 
7Ba. 


,, elongatus, Lamk. 




35 N. 














„ Gallimnii, see P. 


nterstri 


btus. 














„ bispidus, Goldf. 
(,1sp.). 




35 Ba. 














„ interstriatus, 
Leym. 


•• 




8 Sur., 
IPa. 


•• 


35 Pa. 








„ laminosus, Mant., 


lee P. or! 


icularis. 














„ Ditidus, Mant. 








.. 




35 .Sur. 






„ orbicularis, Sow. 

„ (Neithea) omitb- 
opsis, Keeping. 


8,34, 
36,38 

Su. 


1 Pa„ 
35 Ba. 


10 Sur., 
35 Ba. 


•• 


8,35 
Sur. 

8 Sur. 


10, 36, 
80 Sur. 







Chalk Rock. 



t Derived in the Cbloritii: Marl according to H' 



. ParkinS'iU. 

s 2 
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1 
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Pecten quadricostatus, 
Sow. 


IS. 


S6Ba. 




IS., 
37 Fi. 










quinqueoostatus, 
Sow. 


• 8 Pi., 
34Sur. 


8 Sur., 
35 Ba. 


10 Sur., 
1 1., Pa. 




• 12, 36, 
36 Sur. 


8,36, 
36 Sur. 


21 Sur. 


30 Ba. 


„ sp. allied to P. 
raulinianus, 
D'Orb. 


8 Sur. 
















„ sp. - 






IPa. 












Pinna 

Plagiostoma Hoperi, see . 


.Sur. 

Lima. 


35 Ba. 














Plicatula inflata, Sow. - 

„ pectinoides. 
Sow. 




iPa., 
35 Ba. 




IS., 
37 Fi. 
IS. 


35,36 
Sur. 
8 Sur., 
35 Pa. 


82, 35, 
36 Sur. 
10 Sur. P 






sigillina, S. P. 
Woodw. 


•• 


36 Ba. 










•• 


28,29 
Ba. 


sp. 


34 Sur. 
















Spondylus sequalis, Hib. 










.. 






6Ba. 


„ dutempleanus, 
D'Orb. 










•• 


•• 




6, 7 Ba. 


„ apinosus, see L 


ma. 
















„ striatus. Sow. 








IS. 










sp. 








•• 






19 Ba. 


23,29 
Ba. 


Lamellibranch ia ta 
(Dimyaria). 


















Area Carteroni, -D'OrJ. - 






10 Sur. 












„ mailleana, D'Or&. 
„ royana, D'Orb. 






8 Sur. 




36,36 

Sur. 

36 Sur. 








„ 


8S. 






.. 




32 Sur. 






Oaprotina, sp. 










.. 




.. 


6 Bs. 


Cardita tenuicosta, Fitt. 




35 Ba. 














sp. 

Cardium genlianum, So^v. 


as.,:)!, 
.38 Sur. 


1 1., Pa., 


35,38 
Ba. 


IS. 










„ titberciilatum,se 


e C. gentianum. 














sp. 

Cuculla?a cannatu, Sow.' 

„ fibrosa, Sow. 
(?sp.) 


3S S\lr. 

8.31 

Sur. 


11., Pa., 
36 Ba. 
iPa. 


1 Pa,, 
57 Fi. 


1 s. 




IS. 






„ glabra, Pitrlc. - 
sp. 


38 Snr. 


lPa.,S6 
Ba., N. 


IPa. 


37 Fi. 


8,12 
Sur. 








Cyprina anfiiulata, Flem. 




.. 




IS.P 










„ sp. 








IS. 


36 Sur. 








Cyllioi-ea, sp. 


•• 






IS. 


36 Sur.t 
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rK.S ^ 



3 



Isocardia - 
Lucina tenera, Sow. 



Modiola ligeriensis, 

D'Orb. 



8Sur. 



34,38 
Sur. 



8Sur. 



IS. 



IPa. 



Myacites mandibula, Soio., see Panopsea. 



IS., 
38 Pi. 



Mytilus lanceolatus, Sow. 
Nucula bivirgata. Shy. - 3i Sur. 
PanopBea mandibula, Sow. 

plicata, Sow. - 8 Sur. 

„ sp. 

Pboladomya deoussata, 
Fhil. 

Pholas, sp. 

Solen dupinianus, D' Orb. 34 Sur. 

Thetis major, see T. Sowerbyi, 

„ Sowerbyi, Edm. 

Trigonia aliforinis, Park. 

„ arcbiaciana, 
VOrb. 

„ carinata, Jg. - 

„ harpa, see I. carinata. 

„ spiuosa. Park. 

„ vicaryana, 
I/ycett. 

Venus, sp. 

Gasteropoda. 
Aotseon afflnis. Sow. 



Aporrbais Parkinsoni 
Sow. 

■new sp. 



Avellana cassis, D'Orb. 

„ (Cinulia) 
Columbellina 
Dentalium 
Emarginula sp. - 



34 Sur. 



8Snr. 



3&N. 



1 Pa., 35 
N., 1 1., 

8 -Sur. 

1 Pa., 

35 N. 

36 N. 



10 Sur. 



10 Sur. 



IS. 
35 S. 



II. 



1 Pa., 
35 N. 



IL 



II. 
IPa. 



1 Lye. 



IPa. 



IS. 

IS. 

35 Lye. 

IS., 
40 Lyo. 

Lye. 
S. 

37 Pi. 



IS. 



IS. 



6 Sur. 



12 Sur. 



II. 



35 Pa. 



35,36 
Sur. 



10,36 

Sur. 

1 1., Ba, 

12 Sur.?, 
35JPa. 
36 Sur. 



35 Pa. 



IN. 



10 Sur. 



29 f, 
36 Sur. 



36 Sur. 



20 Ba. 
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a 

3 






Fusus V - 




• • 




IS. 










Gibbula tevistriata. Seel. 


.. 


,. 


,. 


.. 


35 Pa. 








Littorina carinaia. Sow. 


.. 


.. 


.. 


IS. 










Xatica gaultina, D'Orb. 


8N. 


.. 




.. 


IL 








,. - - - 


.. 


IPa. 


.. 


.. 


.. 


IN. 






Pleurotomaria moreau- 
siaijus, 
B'Orh. 

„ perspec- 
tiva, 
Manf. 

t, Hhodani, 
D'Orb. 


• 


•• 


•- 


•• 


35,36 
Sur. 

8?, 35 
Sur. 


IS. 






RosteUaHa, see^porrhais. 


•• 


•• 


•• 


•• 


1 Ba., 
36 Pa. 


36 Sur. 






Solarium conoideiim. 
Sow. 


•• 


•• 


•• 


37 Pi. 










,» ornatuin. Sow. 
Trochus 


IPr. 


S5Ba. 


•• 


36,38S., 
37 K. 
37 ri. 


8,35 
Sur. 








Turbo problematicus, 
P.&R. 


■• 


•■ 


•■ 


IS. 










- - - 


.. 


.. 


.. 


IS. 


12 Sur. 








Tuiritella. - 


8 Slir.? 
















Cep^^opoda^ 














■ 




Ammonites amiritTflSr Sow. 


.. 


iPa. 


•• 


IS. 










Senettiie, Sow., 


see A. internjiptT 


IS. 












Beudantii ?, 
Brong. 


88 Sur. 
















„ boucbardianus. 


34 Sot. 
















„ cs^iiiiiwH. M(i!tf. 


•• 




•• 


•• 


•• 


35 N. 






^ ceuomanensis, 
D'Ardi. 


•• 




•• 


•• 


• • 


IBa. 






„ cinctus, Xant. 


.. 




.• 


38 Pi. P 










„ Coupei, Brong. 


•• 




•• 


•• 


39 Sur. 


12?, 36, 
Sur. 






curvatus,J/o«<. 


•• 




•• 


•• 


35 Pa., 

Sb. 








„ dentatus, see A 


. intern] 


ptus. 














deverianus, 
D'Orb. 


•• 




•■ 


" 


•• 


10 Sur. P 






„ falcatus, Mant. 


•• 




•• 


•• 


1 S., Ba. 


IBa., 

36 N. 






teraudianus, 
D'Ori. 


•• 




•• 


•• 


•• 


35 Sb. 






Gentoni, Brong 


• • 






•• 


•• 


IBa. 






„ inflatus. Sow., 


see A. ro 


stratus. 















* Derived in the Chloritic Marl according to Mr. Parkinson. 

t Derived and indigenous in the Chloritic Marl according to Mr. Parkinson. 



TABLES OF FOSSILS UPPER CRETACEOUS. 



279 







^ 


•3 

1 
s 


is 


1 


5 


6 




Ammonites interniptus, 
Brong. 


S, 84? 
Sur., 
38 Fi. 
















„ latiolavius, 
Sharpe, 


•• 




•• 


•• 


1 Ba. 


ISh. 






„ leptonema, 
Sharpe. 


•• 


•• 


•• 


•• 


•• 


36 Sh. 






„ mammillaris, 
Schloth. 


•• 


•• 


•• 


■ • 


11. 








„ Mantelli, Soiv. 
„ monile, see A. m 


ammiUa 


ris. 


•• 


37Fi.f 


8, 36, 36 
Sur. 


10,12,32 
Sur., 
35 N. 






„ navicularis, 
Mant. 


•• 


•• 


•• 


•• 


36 Sur., 
Ba. 


10,32,36, 
36 Sur. 






„ octosulcatus, 
ISharpe. 


•• 


•• 


•• 


•• 


•• 


35 Sh. 






* „ peramplus, 
Mant. 


•• 


•• 


•• 


•• 


36 N. 


•• 


9Ba., 
ISh. 




„ planulatus, Soiv. 


.. 


.. 


.. 


.. 


38 S. 








,. renauxianus, 
D-Orb. 


•• 


36 Ba. 


•• 


•■ 


•• 


35 Sh. 






„ Uenevieri, 
Sharpe. 


•■ 


•• 


•• 


•• 


•• 


36 Sur., 
38 Sh. 






„ rostratus, Sow. 


1 Pr., 
8 Sur. 


11., Pa., 

35 N., 

Ba. 


IPa., 
35 N. 




35 N. 








„ rliotomagensis, 
Brong. 


•• 


•• 


•• 


12 Sur., 
IBa. 


39 Sur. 
Ba. 






,j SaxbiijS'Aflrpe. 


• ■ 


" 


•• 


•• 


•• 


36 Sh. 






„ selliKuinus, 
Brong. 


•• 


•• 


•• 


38 Fi. 










„ splendens. Sow. 


.. 


36 N. 


• • 


• • 


11. 








t „ varians, Sow. - 

„ vectensis, 
Shar2ye. 


•• 


35 N., 
38;Pi. 


•• 


•• 


39 

1 Ba., 

35 Sh. 


39 Sur. 
Ba. 






Velledffi, 
MicJielin. 




•• 


•• 


•• 


•• 


35 Sh. 






„ 'Woo\sa,ri,Mant. 


.. 


.• 


.. 


• . 


•• 


•• 


? 




fP- 


.. 


.. 


10 Sur. 












„ „ between A. 
auritus and 
A. rostratus. 


•• 


IPa. 














BacuUtes anceps. Lam. • 


■ • 


•• 


•• 


•• 


•• 


IN. 






baculoides, 
jyOrh. 


•• 


•• 


•• 


a* 


• • 


1 S., Ba 






„ Faiiiasii,(Sfow.- 


.. 


.■ 


.. 


.. 


•• 


35 N. 






sp. 

Belemnitella muoronata, 
Schloth. 


•• 


" 


•• 


•• 


38 S.,' 
36 Sur. 


29,32 
Sur. 


•• 


39 Ba. 



; SS'fvfd and'L wi'^Ke Chloritio Marl according to Mr. Parkinson. 
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O 


•Belemnitella qu.idrata, 

Svhh,th. 






•• 


•• 


•• 




•• 


26 Ba. 


Belemnites minimus.izs^ 


., 




., 




35 N. 








ultimus, D'Orb. 


IPr. 


35 Ba. 




IS. 
37 FL 


1 Ba.,? 
36 Sh. 








Hamites arma,tus. Sow. - 
„ attenuatus, Soto. 




35 Ba. 




IS. 


IS. 
35 Pa. 


IS., 
13 Sur. 
36 K 






„ elegans. Park. - 






.. 




8 Sur. ? 








Nautilus compressus, see 


8 Sur. 
^. Fittoi 


li, Sliari 


je. 




12,36 
Sur. 








„ deslongchamp- 
sianus, D'Orb. 




■■ 






IS. 


1 Ba. 






„ elcgaus, Sow, - 






iPa. 




35 Pa. 


1 Ba.,X. 






„ expansus, Sow. 
Fittoni, Sharpe 








S7 K., 
iSh. 


IS., 
35 Pa. 


ly. ? 






Isevigatus, 
B'Orb. 


•• 


■■ 




35, 36 
Sur. 


IBa. 






lari?illiertiauus, 
D'Orb. 










ISh. 








pseudoelegans, 
D'Orb. 




35 N. 


•• 




35 N. 


36 Sur. 






„ radiatus, Soio. - 




35 N. 


,. 


IL 










undulatus, Sow. 




IL 




-1 










sp. 
Rhyncholites 






1 Pa., 

35 N. 


•• 


IS. 


32 Sur. 






Scaphites sequalis, Sow. 
., costatus, see S. 


3equalis. 


•• 






1 Ba., S. 
35 Pa. 


33,36 

Sur. 






sC)-)a('Hs, sees, sequalis. 
















Turrilites Bergeri, Brong. 
bifrons, D'Orb. 










8, 35, 36 
Sur. 


36 Sur. 

35 N. 

36 Sh.? 






„ costatus, Lam. 

„ gravesianus, 
IfOrb. 






•• 




IS. 
IS. 


lS.,Ba., 

12 Sur. 


« 




„ Morrisii, 
Slvirpe. 




•• 






39 Sur. 


12,35 
Sur. 






puzosianus, 
D'Orb. 




•• 




•• 


38 Sh. 








scheuchzeri- , , 
anus, Bosc. 


•■ , 










35, 36 
Sur. 






„ tuberculatus, 
Bosc. 






•• 


38 Pi. 


35,36 
Sur. 


33, 36 

.Sur. 






undnlatus, see ': 


\ soheuchzerianu 


s. 












„ Wiestii, Sharpe 






•• 




8, 35 

Sur, 

35 Pa. 


35 Sur. 







' Bare. 
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Pisces. 


















ElasmoWranoh vertebnx - 










IS. 








Gyrodus - 




35 N. 














Lamna (teeth and ver- 
tebrie). 




•• 




35 N. 


86 Sur., 
36 N. 


36 Sur. 






Otodus 




36 N. 


.. 




.. 


32 Sur. 






Ptychodus paucisulcatus, 
Dixon. 
















IS. 


I, polygurus, Ag. 












IN. 


12,24, 
35 Sur. 




Various teeth, &c. 


8, i 

Sur., 

38 Pi. 








8 Sur. 


IN. 




Reptilia. 


















CheloTiian remains 
Plastremys lata, 0-wen. ■ 




85 N., 
38 Ma. 
iPa. 














Polyptyohodou inter- 
mptus, Owen. 




•• 








IS. 






Titanosaurus, sp. 






•• 


: L. 










Various bones 










85 N. 
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TABLE lY. — Eocene and OLieooENE. 



One aiithority for the ocourrence of eacli species is indicated by the 
letters : — 

E = Edwards, Monograph of the Eocene Mollusca (PalceontograpMcal 

Soeisty). 
E = Fislier, Quart. Journ. Geol. Sac, vol. xviii. p. 65. 1862. 
G = Gardner, Oeol. Mag. for 1885, p. 241. 
J =: Judd, Quart. Journ. Oeol. Soo., vol. xxxvi. p. 137. 1880. 
K = Keeping and Tawney, Quart. Journ. Geol. Soc, vol. xxxvii. 

p. 85. 1881. 
L = Lydetker, Gat. Foss. Mammalia in Brit. Museum 
P = Prestwich, Quart. Journ. Gaol. Soc, vol. ii. p. 223. 1846. 
S ^ Geological Survey (specimens in the collection, or recorded in 

the 1st edit, of this Memoir). 
W =^ Wood, Monograph of the Eocene Mollusca {Pal. Soc). 
Ww. ^ Woodward, Qwarf. Journ. Geol. Soc, vol. xxxv. p. 342. 1879. 

MS. species are not included. 

As the plants are now being examined by Mr. J. Starkie Gardner it has 
not been thought advisable to republish the old determinations. 
Mr. Gardner's account of the flora of the Lower Bagebot Beds of Alum 
Bay will be found at p. 104. 
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fa 
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a 
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-f. 


o 

S 


i 

a 


Foraiiiinifera. 

Alveolina lusiformis. Sow. 

„ sabulosa, Mnnl. 

Nummulites elegans, Sow. 

„ Igevigatus, Bru'rj. 

variolarius, Lnm. 

Operculina sp. 

Quinqueloculina Hauerina, 
D'Orb. 

Rotalimi obscura, Sow. 

.'ic/'Hozoa. 
Dendropliyllia sp. 
Lilliaiira Brookenhurstii, 

If II lie. 

Madrepora anglica, !>;(«(?. 

Solenastrsea cellulosa, Biinc. - 

Turbinolia Bowerbankii, H. 
&M. 

„ Forbesii, Dune. 

„ I'redericiana ¥ E. 
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Turbinolia minor. Lam. 
„ sulcata. Lam. 



Scliinoderma to. 
Scliizaster D'tlrbani, Fofhc. 



Annelida. 
Ditrupa incrassata, Sow. 

„ plana. Sow. 
Serpula cornigata, Soto. 

„ extensa, Brand 

„ tenuis, Soiv. 

Yermicularia bognoriensis, 
Mant. 

Insecta. 
{Hemipte^'a.) 
Triecphora sanguinolenta. Scop. 
Wingo^?- 

{Orthoptera.) 
Acridiidae - ■ _ 

Gryllotalpa 



{Neuroptera.) 
Agrion 
Hemerobius 
Libellula (wings) 
Perla 
Phryganea 
Termes? . - - 



{Biptera.) 

Tipulidse - - - - 

Wings off . - - 

{Lepidopfera.) 

Lithopsyohe antiqua, Sutler ■ 

Lithosia - - - - 



Ww. 



"\Vw. 



Ww. 
Ww. 
Vw. 
Ww. 
Ww. 
Ww. 



Ww. 
Ww. 



B. 

Ww. 
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i^Hyinenoptera.) 














' 








Camponotus 


















Ww. 




JPormiea 


















Ww. 




Myi-mica - 


















Ww. 




■Wings of? 






•• 












M'v/. 




(Coleoptera.) 






















Anobium - 


















Ww. 




Curculio 














,. 




Ww. 




Dorcus {Lucanidje) 


















Ww. 




St-aphylimis 


















Ww. 




Araclinida. 






















Eoatyijus Woodwardii, 
McCout;. 


■■ 
















* 




Crustacea. 






















(For Ostrncoda, see table 
p. 208). 






















Balanus unguiformis, Sow. 












.. 


s 




S 


s 


Bracbipodites vectensis, H. 
Woodw. 


















Ww. 




Calhunassa Batei, 3. Woodw. 














K 






Ww. 


Eospba^roma fluvintiU', H. 
IVoudw. 


















Ww. 




Smitbii, H. 
Woodw. 


















Ww. 




Mithracites vectonsis, Gould. - 




s. 


















Pollicipes rellexus, So w. 














S 








Xaiitbopsis Leacbii, IJesmnrest. 




w. 


















Pohjzoa. 






















Membranipora Lacroiiii, Bush. 














s 








Undetermined species - 
















• • 


s 




LameUihranchiata, 






















iJlo}win>jaria.) 






















Anemia tenuistriata, Desk. - 




, , 










K 








Avioula media, Sow. 










K 




K 








Lima sp. - 










K 












Ostrea adlata, S. Wood 


■ ■ 






.. 










.. 


s 



serJ^vofltltsSei)"**'^'"' "^^^ 
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Ostrea callifern, Xam. 




















s 


„ dorsata? Desh. 


.. 








p 












„ flabellula, Lam. ■ 








P 


S 




s 








„ longirostris, irtj». 




















w 


„ veetensis, Tories 














? 




s 




„ velata, Wood 














s 








„ large sp. ~ 




s 


















Pecten bellicostatus, Wood 














K 








„ carinatus. Sow. 










K 












„ corneus, Soto. - 








P 


P 












„ idoneus, Wood 








K 














„ reoonditus. Brand. 










S 




S 








„ 30-radiatus, Soir. 








F 














Pinna affinis, Sow. 




s 


















„ margaritacea, Lam. 








P 














{Dimyaria.) 






















Area appendiculata. Sow. 








K 


s 












„ aviculina f Desh. ■ 








F 


F 












„ biangula, Lam. 














K 








„ Isevigata, Caill. 














J 








„ "Websteri, Forbes 


















s 




Astarte rugata. Sow. 




s 


















Cardita deitoidea, Sow. 














S 








„ oblonga, Sow. 








K 


K 




K 








„ paucicostata. Sand. • 














W 








„ planicosta, Zam. 








S 














„ simplex. Wood - 


■■ 












S 








, sulcata. Brand. 








S 


S 












Cardinm porulosum. Brand. - 








F 


s 




K 








„ semigranulatum, Sow. 




s 






s 




S 








„ turgiduTO, Brand, 
sp. 










s 










K 


Chama gigantea, Lotvry 








F 














„ squamosa. Brand, 










K 












Corbula cuspidata. Sow. 








S 






s 








„ ficus, Brand. 










s 












„ gallica ? Lam. 








S 
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Corbulanitida, Sow. 
„ pisum. Sow. 

„ revoluta, Sow. (= cos- 

tata). 

„ rugosa, Lam. 

., vectRnsis, Forbes 
Crassatella compressa, Zam. - 

„ Sowerbii, Sdw. 

„ subquadrata, Udw. 

„ sulcata. Brand. 

tenuisulcata, Edto. 
Cyclas Bristovii, Forbes 
Cypricardiapcctinifera, Sow. - 

sjy. - 
Cyprina Nysti, H^b. 

„ planata. Sow. - 
Cyrena arenaria, Forbes 

„ cycladiformis, Besh. 

„ deperdita, Lam. 
gibbosula, Morris 

„ obovata, Sow. 

„ obtusa, Forbes 

„ pulchra, Sow. ( = 

Wrightii.). 

„ semistriata, Desk. 

„ transversa, Forbes 
Cytherea elegans, Lam. - 

„ incrassata, Desk. 

„ lucida, Sow. 

„ LycUii, Forbes 

„ obliqua, Desli. 

„ Solandri, Sow. 

„ suberycinoides, Desli. 

„ suessonensis, JDesli. - 

„ tenuislriuta, Sow> - 

„ transversa, Sow. 

„ tellinaria. Lam. 
Diplodonta sjj. 
sp. 




s 




F 
S 

F 
W 
W 
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s 
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F 
F 

S 

S 

s 
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S 

s 
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Dreissena Brardii, Faujas 
Leda minima, Sow. 
„ partimstriata, Wood 
„ propinqua, Wood 
Ledasp. . . - 
Leptonsp. 

Limopsis scalaris. Sow. - 
Lithodomus «p. - 
Xucina concava, Defr. - 
„ ^bbosula. Lam. 
„ inflata, Xowjr^/ - 
Thierensi, Bib. - 
„ 4 species - - - 
sp. ... 
Jtactra fastigata, Lowry 

„ sp. 
Modiola ? consobrina, Wood - 
„ elegans. Sow. • 
„ flabeUula, Wood 

Nystii, KicTcx. 
„ Preatwichii, Morris - 
simplex. Sow. 
Mya ? angustata. Sow. - 

„ (see also Panopsea) . 
Mytilus aflHnis, Sow. 
Nesera cocUearella, Desli. 
Nucula amygdaloides. Sow. - 
„ bisulcata. Sow. - 

deltoidea (see Trigonoco 
„ Dixoni, JSdw. 

Headonensis, JferSes - 
lissa, Wood 
„ nudata. Wood 
„ similia. Sow. ■ 
„ sphenoides, Bdw. 
„ subtransversa ? Nyst. ■ 
Panopsea corrugata, Sow. 
„ intermedia. Sow. 


elia). 


w 
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Panopeea minor, Forbes. 


















s 


s 


Pectunculus brevirostris. Sow. 




s 


















„ deletus, Brand. - 










s 












„ pulvinatus, irt/;i. 








F 














Pholadomya margaritacea. Sou:. 




s 


















Potamomya gregaria, Soto. 








.. 






s 








plana. Sow. 














s 


s 






Protocai'dium sp. 












,. 


J 








(see also Cardium) . 






















Psammobia compressa, Soid. - 










s 




s 








„ rudis. Lam. 
(_=/ioUda). 














s 








SaiiguinolariaHollowaysii,.S'o«'. 








P 














Scintilla sp. 














J 








Solen afEinis, Sow. 






















„ cbliquus. Sow. ■ 








P 














Strigilla pulchella, Ag. - 










.. 




K 








Sydosmya sp. 










.. 




J 








Tellina ambigua, Sow. - 










s 




s 








„ fllosa?, iSoio. - 








P 














„ Njitii?, Sesh. - 




















s 


„ plagia, Sdiv. 








P 














tumescens P, 2iJdw. 








P 














„ 3 species 














K 








Teredo sp. 








P 


s 












Trigonocoelia deltoidea, Lam. - 










.. 




S 








TJnio Austenii, Forbes 




















s 


„ Gibbaii, Forbes ■ 














s 






s 


„ Solandri, .Soil'. 












•• 


s 








Scaphopoda. 






















Dentalium striatum. Sow. 








f 


s 












sp. - 














K 








Gasteropoda. 






















Achalina eostellata. Sow. 




.. 










6 




s 




Actaaon dactylinus. Desk. 


• ■ 










.. 


K 








„ limnajiformis, Sandb. - 














K 
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Aoteeon simulatum, Sow. 

Ancillaria 'bucomoides, Lam. 

„ canalifera, Lam. 

Ancylus? latiis, IldiD. 
(=LimaxP). 

Aporrhais Sowerbyi, Mant. 

sp. - 



Borsonia sulcataj ^dw. 

» sp. - 

Buccinmn Andrei, Lesh. 

„ desertum, Brand. - 

„ (Pisania) labiatum. 
Sow. 

„ „ lavatum, 

Sow. 

Bulimus convexTis, Bdw. 

„ ellipticiis, Sow. 

„ heterostomus, mdw. - 

„ laevolongus, Boubie ■ 

„ vectensis, Hdno. 

Bulla atfcenuata, Soiv. 

„ Sowerbyi, iVj/si. - 

„ uniplicata, Sow. - 

„ ?sp. 

CsecTim sp. . - - 

Calyptrsea obliqua, Sow. 

„ trochiformis. Lam. - 

Canoellaria elongata, Nyst. 

„ evulsa, Brand. 

„ Iseviuscula, Sow. • 

„ microstoma, Brand. 

„ quadrata. Sow. 

Capulus squamiformis, Desk. - 

Cassidaria ambigua. Brand. - 

„ coronata, Besh. 

„ nodosa, Brand. 

„ striata, Sow. 

CeritMum Auatenii, Morris ■ 

„ concavum. Sow. 

E 56786. 
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Cerithium continuum /, Besli, 
„ duplex, Sow. 

elegans, DesJi. 
„ filosum, Charlesiv. - 

inornatum, Morris 
„ multispiratum, DesJi. 
„ mutabile, Lam. 

plicatum, Lam. 

pseudo-cinctum, 
L'Orb. 

Sedgwickii, 3Iorris 

„ trizonatum, Morris 

„ trocliiforme. Desk. - 

variabiles Desk. 

„ ventricosum, Sow. - 

Clausilia striatula, :Edto. 

Clavella (seeFusus). 

Cominella flexuosa, Lowry 

„ Solandri, Edw. 

Conus (Conorbis) donnitor, 
Brand. 

„ „ procerus, 
Beyr. 

„ scabriculus. 
Sow. 

Craspedopoma Elizabethas, 

Cuma Charleswortbii, Edw. - 
Cyclostoma mumia. Lam. 
(yvclntvis cinctus, Edw. - 

nudus, Edw. 
Cyliclina sp. 
Cyprasa inflata, L<im. 

platystama, Edw. 
Eulima sp. 
Fasciolaria funiciilosa, Desk, - 

sp. 
Fusua armatus, Sow. 
„ camaliculatus, Sow. 
„ carinella, Soto. 


■■ 
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<t> 






pq 
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Fusus Edwardsii, iUbr?*is 

„ (Ohrysodomus) errans, 
Brand. 

„ Forbesii, Mot'ris 

„ interruptus, ^ow, 

„ (Clavella) longaevus, 
Brand, 

„ minax. Brand. - 

„ Noae, Lam. 

„ porrectus, Brand. 

„ pyrus. Brand. {= F. 



„ (Chrysodomus) regularis 
Sow, 

„ turgidus, Brand. 

„ unicarinatus, Desk. 
UehxD'Urh&uhBdw. - 

„ globosa. Sow. 

„ headonensis, F!dw. 

„ labyrinthica. Say. 

„ Morrisii, ^d ic. 

„ occlusa, Edit'. 

„ omphalus, Edw, 

„ sublabyrinthica, ^tZw. - 

„ tropifera, Edw. - 

„ vectensis, Edw. 

Hydrobia anceps, Lowry 

conica (= Cbasteli 
var.)« 

Chasteli, Nyst 

Drapamaudi, Linn. 

Fpolita, -Et^w. 

sp. 
Limnsea angusta, Edw. 

„ arenulariaj Brand. - 

„ caudata, Edw. 

„ cincta, Edw. 

„ columellaris. Sow. 

„ convexa, Edw. 

„ costellata, Edw. 



S 
S 
S 
"W 

s 
s 
s 
s 



T 2 
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LimiiDBa fabula, Brong. 














S 








„ fusiformiaj Sotv. 


.. 


.. 


.. 


., 


., 




S 


.. 


s 




„ gjbbosula, Edv:. 


., 


., 


.. 


,, 


,, 


,. 


S 








„ longiscata, Sow. 


.. 




.. 




., 




s 


s 


s 




minima, Sow. - 






.. 




.. 




s 








„ mixta, Edw. - 






,. 




,, 




s 


,, 


s 




„ 0Yi\m^,2iroiir/. 


.. 


.. 


.. 


,. 


,. 




s 








„ pyramidalis. Desk. - 


.. 




., 






,. 


s 


, . 


s 




„ recta, Sdic. 


.. 










^ , 


s 








„ sublata, £du\ - 






,. 




,. 


, , 


s 








„ subquadrata, Udw. • 








,, 


., 


. , 


s 








,> sulcata, Edxo. - 






,, 




, , 


^, 


s 








„ tenuis, Bdw. - 






., 


,, 


,, 


, , 


s 








„ tumida, Edw. - 








,, 


, , 


,. 


s 








„ sp. 






.. 


.. 


.. 






s 


s 


s 


Marginella seatuarina, Edw. - 






.. 


.. 


,, 


., 


J 








„ birulo-plicat;!., 
CharJiSiv. 










s 












„ i>ns[\ln,, Elite. 






, , 


.. 


.. 




s 








„ simplex, Edw. 






,, 


, , 


., 




K 








„ vittata, Edw. 






, , 




.. 




s 








Melania fasoiata, Sow. 






.. 








s 




s 


s 


„ Forbesii, Morris 






.. 


.. 










s 


s 


„ inflata, Morris 










.. 




s 






s 


„ minima, Sow. - 








,, 






s 








„ muricat.i. Wood 














s 


s 


s 


s 


„ pcraruDiina(;i, 
Ch'irlesiv. 














s 








„ turritissima, i^oj'fies - 






,, 












s 


s 


Melanopsis brevis. Sow. 






,, 


.. 






s 


s 


R 




„ carinata, ,Sow. 








.. 






8 


s 


S 


s 


„ fdsiforniis. Sow. - 














s 




S 




„ subcarinata, Morris 






, , 


.. 






s 




s 


g 


„ subfusiformis, 
Morris. 






•• 


•• 






s 




s 




„ subulata, Sow. 






.. 








s 




s 


g 


Metula juncea, Sow. - 






, , 


!■ 


s 












Mitra labratula, Lam. - 






, , 


P 














„ parva. Sow. 








F 


s 
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Mitra porrecta, JSdip. 


. 










s 












„ sp.- 


- 


.. 










.. 


K 








Murex asper, Bratider - 


- 


■ ■ 






p 


s 












„ Forbesii (see Fusus) 
























„ hantonensis, Lowry 














.. 


K 








„ minax. Brand. - 


- 






.. 


p 


s 




K 








„ sesdentatus, Sow. 


- 














S 








„ sp. 


- 


•• 


■ ■ 






• • 


• • 


K 








2\^atica ambulacrum, Sow. 


- 


•• 






p 














„ depressa, Sow. - 


- 


•• 




•• 


• • 


• • 




S 








„ epiglottina. Lam. 


- 


,* • 






s 


s 


•• 


s 








„ hantonienfiis, Sow. 


- 


• • 






• • 






s 








„ labellata. Lam. ■ 


- 




s 




s 


s 




s 




s 


8 


„ mutabilis. Brand, 
acuta). 


(= 


•• 






s 




•• 


s 








„ sigaretina. Sow. - 


- 




s 


















„ Studeri, Bronn. ■ 














•• 


J 








Nematura parvula, Itesh. 










• • 




•• 


s 






S 


pupa, A'lisf. 






















s 


sp- 














•• 


K 








Nerita aperta. Sow. 




•• 












s 








Neritina concava. Sow. 










• • 


• • 




s 




s 


s 


„ planulata, i:dw. 










•• 




•• 


w 








tristis, Forbes 


















•• 


•• 
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„ zonula, Wood 










•• 


•■ 




w 








Odostomia 6 species 














•• 


J 








OliTa Brauderi, Sow. • 












s 












Orthostoma sp. 










•• 


•• 




J 








Paludina angulosa, Sotv. 
orbicularis). 


(- 








•• 






s 


s 


s 


s 


lenta. Sow. - 


- 


.. 






•• 


•• 




s 


s 


s 


s 


„ minuta, 5f(M0.( = 
buloides). 


glo- 












•• 




s 


s 




Phorus agglutinans. Lam. 


- 








p 


s 












„ sp. 


■ 










•■ 


•• 


K 








Pisania (see Pusus). 
























Planorbis biangulatus, Hdw. - 












• • 


s 








„ discus, Hdw. 














•• 


s 




s 




„ elegans, Edw. 












•• 




s 
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Planorbis euomplialus, ^ou*. - 
lens, Brong. - 

ObtUSUS, ^OK'. 

oligyratus, ^dw. 

platystoma, Wood - 

rotundatus, Brard. 

Sowerbyi, Brong. 

Pleurotoma aspei-a, Edw. 

„ attenuata. Sow. - 

„ comma, Sow. 

„ conoides. Brand. - 

„ crassa, JBdiv. 

„ curta, Ediv. 

„ cymsea, Edw. 

„ dentata, Sow. 

„ denticula. Bast. - 

„ exorta, Brand. - 

„ Fisheri, Udiv. 

„ gTanu]ata, Zam. - 

„ headonensis, Edw. 

„ inflexa, Lam. 

„ innexa, Brand. - 

lanceolata, Edw. - 

macilenta, Brand. 

„ mixta, Edic. 

„ plicata. Lam. 

„ prisa. Brand. 

rostrata, Brand. - 

„ acalarata, Edw, - 

„ Selysii, Be Kon. - 

„ aubdenticulata, 

Gold/. (= hanto- 
nensis) . 

„ transversaria. Lam, 

„ turbida, Brand. - 

„ turgidula, Edw. - 

„ Woodi, Edw. 

„ zonulata, Edw. - 

Potamidea (seeCerithium). 
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PseudoUva obtusa, iSow. 
„ ovalis, Sow. 

Pupaoryza, JSdw. 

„ perdentata, Edw. 
Pyramidena (Turbonilla) sp. 
Pyrula nexilis, Zam. 

„ tricostataP, Desk. 
Rissoina cochleai-ella, Lowry 
Eostellaria ampla, Brand. 
„ rimosa. Brand. 
„ sublucida, D'Orb. 
Scalaria acuta P, Sow. 
„ interrupta, Sow. 
„ Isevis, MorHs 
„ reticulata, Brand. 
„ undosa, Soio. - 
„ sp. 
Succinea Edwardsi, Forbes 
„ imperspicua. Wood 
„ spamacensis P, Besh. 
Teinostoma, 2 sp. 
Terebellum sopitum, Brand. 
Tomatella (see Actaeon). 
Triton argutus, Sow. 
Turbonilla, 5 sp. 
Turritella granulosa, Desh. 
„ imbricataria, Lam 
„ sulcata, Lam. 
„ sulcifera, Desh. 
„ terebellata. Lam. 
Typtis fistulosus, Sow. 

„ pungens. Brand. 
Vicarya (aeeCerithium). 
Voluta ambigua, Brand. 
„ athleta, Brand. 
„ depauperata, Sow. 
„ digitilina, Lam. 
„ (feminata, Sow. 
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Voluta humerosa, ^tZio. 

luctatrix. Brand. 

maga, Ediu. 

nodosa, Soiv. 

Eathieri. H6b. ( = 
Forbesii) . 

scalaris, iSoio. - 

selseiensis, JSdic. 

Solandri, Bdic- 

spinosa, Lmu,- 

suturalis, Xijst. 

Yolvaria acutiuscula, Soto. 



Fisres. 
Olupea veotensis, Neivt. 
Lamua acutissima, Ag.^- 

„ compressa?, ^gr, 
conitortidens,- J^T'.. 

„ dubia, Ag. 

„ elegans, Ag. 

„ Hopeij Ag, 

„ verticalis* Ag^ - 
Lepidosteus sp. 
Myliobatis sp. 
Otodus obliquus, Ag, - 



Re pt ilia. 
Diplocynodon (Crocodilus) sp. 
Emys sp. - 

Opbis sp.- - - - 

Paleryx sp. 
Trionyx incraasatus, Owen 



Aves; 



Ptenornis sp. 
Bird phalanx 
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Mammalia. 

Acotherulum sattu'ninum, 
Gerv. 

Anchilophus Desmaresti, Gerv. 

Anoplotherium commune, Cuv. 

„ minus, Filhol - 

„ secundarium, 
Cuv. 

Anthracotheriam alsaticum, 
Cuv. 

„ Gressbn, H. 
•von Meyer. 

„ minus, Cuv. 

Cliceropotamns gypsormn, 
De^iar. 

Coryphodon sp. 

Dacrytherium ovinum, Owen - 

DicTiobune cervinum (see Dicho 

Dichodon cerviniis, Owen 

„ cuspidatus, Owen - 

illotherium magnum, Pomel - 

Hyaenodon minor, Gerv. 

Hyopotamus bovinus, Owen - 

„ porcinus, Gerv. - 

„ vectianVrS, Owen 

(see bovinus and 
velaunus) . 

„ velaunus, Cnv. - 

Lophiodon sp. (see Coryphodon 

Palseotlierium annectans, Owen 

„ craasum, Cuv. - 

? curtum, Cuv. - 

ma-gnum, Ctw. 

„ medium, Cicv. - 

„ minus, C-hv. 

Pterodon dasyuroides, Blainv. 

Theridomys aciuatilis, Aymard 

Xiphodon gracilis, Cuv, 
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TABLE v., by Phop. T. R. Jones, P.R.S. 
Fossil Osieaooda op the Isle of "Wight. 

Those marked thus are known to have been found in the Island ; 
those marked X occur also at localities not in the Island. 
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Cypris gibba, Ramduhr. 
„ comigera, Joue^ 



Potamocypris Brodiei, Jones 
& Shefborn - 

Candona Forbesii, Jones 

„ Mantelli, Jones 

Uyjiridca valdeusis {Sow.) - 

„ spinigera {S'oio.) - 

Austeni, Jones 

„ Dunkeri, Jones 

„ tuberculata. Sow. - 

? Pontocypris, sp. 



leguminella 



Darwinula 
(Forbes) 



Cypriote Bristovii, Jones 
Metacypris Fittoni {lilant.) 
? „ unisulcata, Jones 



Cythere 



striatopunctata, 
Jones 



"WetbercUii, Jones 

Bosquetiana, J. d- S. 

delirata, J. d- S. 

plicata, j}[(i)>sfer 

transenna, J. <& S. 

Porbcsii, J. & 8. 

Cythereis corrugata. {Reuss. 
var. 

Prestwichiana, 
J. d- S. 

„ Bowerbankiana, 

J.&S. - 

„ cornuta {Roemer) 

CytherideaMuelleri { Mmistc t 

„ „ var. torosa, 

Jones 



montosa, J. <& S. 
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Cytherideadebilis, Jones 

„ perforata {Boemer) 

Xestoleberis colwellensis, 
J.i&S. ■ 



aurantia (Baird). 
var. 



Pseudocythere 



Bristovii, 
J.&S. ■ 



Cytherideis 



sp. - 

attenuata, 
Jones 

colwellensis, 
Jones 



Cytherella 



sp. 

gracilis {Meuss. 

Muensteri 
i^Roemer) • 



sp. - 
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[Bembridge 
and Osborne< 
Series.] 



Bembridge. At the Bembridge Hotel. 
(18^8.f ^''^'''""*"- ^'""■'- Survivors' Inst., vol. xx., pt. v., p. 144, plate. 

23f feet above Ordnance Datum. 

Shaft 70 feet, the rest bored. 

Water-level 24i feet down. Yield 2,200 gallons in 12 hours. 

Thickness. Depth. 

'Brown and blue clay [no details] 

Clay .... 

Stone - . . . 

Mi.xture of sand - 

Light [-coloured] sand 

Stone - - . , 

Dead grey sand ... 

Coloured [mottled] clay - 

Stone - - . . 

Blue clay with shells 

Blue clay with sand 
^Rock - . . . 

Green sand 

Clay and stone - . . 

Green sand - . . 

Sandstone - . . 

Green sand ... 

White marl - . . 

Green sand with clay 

Purple clay - . . 

Clay and shells - 

Green clay 

Small shells 

Dark green clay 

Light [-coloured] sand 

Hard rock ... 

Sand 

Brown clay 

Hard rock ... 

Black clay and shells 

Mixture of sand ... 

Light [-coloured] sand 

Rock 

The Bembridge Limestone was probably reached at about 35 feet, but no 
record has been kept of the beds passed through in the shaft. 



[Headon 
Beds.] 



Feet. 


Feet 


70 


70 


5 


7.'5 


2 


77 


12 


89 


4 


93 


2i 


95i- 


4J 


100' 


36 


136 


] 


137 


10 


147 


3 


150 


2J 


152J 


H 


156 


5i 


161J 


1 


162i 


2i 


165 


i 


165J 


3i 


169 


6 


175 


2;:) 


198 


22 


220 


3 


223 


7 


23(1 


6 


236 


6 


242 


2J 


244f 


2i 


247 


2h 


2494 


3" 


2524 


4 


256J 


21 


259 


4" 


263 


1 


264 



Carisbrook. 



Newport Waterworks. Height above Ordnance Datum 
about 58 feet. 



From information obtained by Mr. Whitaker on the spot. 

Shaft 25 feet, bore of 20 inches diameter, 30 feet. Water pumped 
down 10 feet, but soon rises (to the surface) on cessation of pumping. 
Supply abundant. Chalk. 



Freshwater, Golden Hill Fort. 
(Communicated by Messrs. Docwra.) 



Light red clay 

„ coloured clay 
Dark red clay 
Yellow clay 
Red clay and shells 
Light stone 



For H.M, Government. 



Feet. 



> All thin beds 
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[Osborne 
Beds? 
74 feet.] 



[Headon 
Beds, 
.994 feet.] 



i 



i 



Light loam 
Brown clay 
Light loam 

„ blue clay 
Brown loam 

Light blue clay and shells - 
Blue mottled clay )- Thicker beds 

Rock and shells - - I 

Shells - - - ) 

Black sand and shells - j 
Light red clay - j 

Dark blue clay - - I 

Light blue clay - - J 

„ red clay 

„ blue clay - \- Thick beds 

_Red mottled clay ■ 
' Brown clay and shells 
Light rock - 

„ loam 

„ blue clay and shells 
Blue clay 

„ mottled clay (dark) 
Light loam - - [> Thin beds 

SheUs 

Blue clay and shells 
Rock and shells 
Blue clay and shells 
Shelly stone 
Light clay - 
Mottled loam 
Green loam 
Brown loam 
StoQe 

Green loam 
Sand rock 
Mottled loam 
Dark sand - 
Brown sand and clay 

„ clay and sand 
„ sand 
Blue clay and sand 
Dark sand - 
Blue loam - 
Black sand 
Dark sand - 
Stone 

Blue clay - 
Black sand 
sand 

„ sand and shells - J> Thinner beds 
Blue clay 
Black sand 
Sand 
Blue clay 

Yellow mottled clay 
(Bed, not named) - 
Black clay - 
Limestone - 
Light green clay 
Dark green clay 



Feet. 



44 



24 



22 



> Moderately thick 50 



24 



Thin beds 



3i 



Total - 

Total depth, 173^ feet. 

Water level 95 feet down. 

94 feet to bottom of shaft, the rest is bored. 
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Haven Street. 6 chains north-west of the Church. 
From specimens and notes communicated by Mr. Townend. 
Old well 30 feet, then bored to 378 feet. 
No water obtained. 



Hamstead Beds r Sand 
and Bembridge < Clay- 



Marls. 

Bembridge 

Limestone. 



}old 



well — ^no record 



■1 



L Shelly blue slipper - 

j- Hard earthy limestone with Limncea 

'Blue and black slipper 
Sand (?) - . . 

Blue shelly slipper ... 
Mottled yellow and white marl 
Stiff red clay 
Osborne Beds Shaly sHpper 

and <J Yellow and green slipper 
Headon Beds. Reddish slipper 
Reddish marl 

Greenish slipper and clay - 
Rock, light blue 
Hard green sandy marl 
_Spongy fine-grained grit 

Owing to the destruction of the fossils it is impossible to fix the limits of 
the different beds in this boring. The " sand " in the old well is the bed 
at the base of the Middle Hamstead Beds. The"limn8ean hmestone " is 
apparently the Bembridge Limestone. The boundary between the Osborne 
and Headon beds is quite uncertain. 



Feet. 


about L'O 


about 10 


at 130 to 208 


at 208 to 210 


to 230 


at 249 


at2fi4 


at 278 


280 to 286 


290 to 321) 


at 330 


at 343 


at 350 


at 357 


at 366 


at 368 


at 378 



Haven Street. Longford House. 
From specimens communicated by Mr. Townend. 

Old well 100 feet (no record), the rest a 10-inch bore (on Parson's system). 

At first yielded over 22,000 gals, a day, the water rising 1 2 feet above the 
ground. In July 1887 the water rose 9 feet above the ground after several 
hours pumping. In October 1887 the supply had fallen off greatly, the 
water not rising above the surface and being greatly lowered by pumping. 
The water is unpalatable and ferruginous. Temjierature 56°. 



Hamstead 

Beds 
(perhaps 
40 feet). 

Bembridge 

I^arls 

(about 120 feet). 



Bembridge 
Limestone. 



f Old Well (no record) 

I Shelly blue and green clay 

I Whitish marl 

I Green clay 
<I White granular marl 
Shelly blue clay - 
Hard and soft whitish marl 
Black and green clay 
Bluish white very shelly marl 
Grit and rotten stone, with much 
water - - - 

. Rock, very hard - 



Phickxess. 


Dei 


TH 


Ft. 


In, 


Ft. 


In 


- 100 





100 





42 





142 





5 





147 





2 





149 





1 





160 





6 


6 


156 


6 


3 


6 


160 





1 


6 


161 


6 


2 


6 


164 





[1 




10 


164 


10 


2 


2 


167 






Analysis of sample of water taken 13th August 1887. 



Total Solids 

Chlorine 

Free Ammonia - 

Albuminoid Ammonia - 

Nitrogen as Nitrates and Nitrites 



25-0 
2-6 
•063 
•0014 
■03228 



Grains per Gallon. 
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Knighton. South-east part of the Pumping Station of the Ryde Corpora- 
tion Waterworks, about 130 yards south of Knighton Mill. 1885. About 
46 feet above Ordnance Datum. 
From information and specimens communicated by Mr. F. Newman, 
Borough Engineer, to Mr. Whitaker. 

Shaft 15 feet, the rest bored. Water at 53 feet, rose above the surface, but 
the tubes soon filled with sand. Water was again met with at 66 feet, and from 
this downward the sand was all wet. The greatest quantity was at S3 feet. 

Depth 
OF Speci- 



[AUuvial 
Beds, about 

12i feet.] 



[Carstone. 
Base 
uncertain, 
about 40 feet.] 



[Sandrock 

Series, 

about 57 feet +] 



Dark-grey (blackish) sand, with plant-remains 

Grey and brown dirty sand - 

Dry. Pieces of chalk, a little 'grey clay and 

pieces of flint 
Moist. Grey and brownish sandy clay, with 

green sand, plant-remains and bits of flint - 
Brown gritty sand .... 
Dry. Brownish grey firm clayey sand 
Moist. Brownish grey firm clayey sand. 

This and the above with small pieces of a 

more clayey character 
Moist. Brownish grey clayey sand - 

Brown clayey sand, with quartz grains and "j 
<( small pebbles ; only slight differences in ^ -i 
the specimens - - - - J 

Brown and grey clayey sand, like the above 
but finer, partly hard, with a trace of plant- 
remains ... 

Described as stony and with water at great 
pressure. Specimen brown firm clayey sand 
with quartz grains 

Dry. Grey and greenish-grey firm clayey 
sand . . - - 

Described as moist Greensand, as also are the 
beds below. Specimen grey and blackish 
firm clayey sand . . . - 

Grey firm clayey sand, with quartz grains and 
pebbles - . . . . 

Greenish sand 

Green clayey sand 

Fine grey sand 

Loose light-grey fine sand 

Fine grey sand ... 



MENS 

IN Feet. 

9 

10 

11 



12 

12* 

22 



40 
44 
45 
46 
49 
50 



51 

53 
56 

66 

74 
78 
82 
91 
101 
110 



Knightox. Ryde Waterworks. Just north of the Engine House, 1885. 
About 454 feet above Ordnance Datum. 

Communicated by Mr. F. Newman, Borough Engineer, to Mr. Whitaker. 

Gault, to Lower Greensand, with water, 46 feet. 

The boring at the Mill, of which a note follows this, is 185 feet to the north. 
The difference of level of the bottom of the Gault in the two borings shows a 
northerly dip of between 16" and 17°, supposing that the inclination is uniform : 
it probably increases northwards. 



Knighton. 



Ryde Waterworks. Boring in the Mill, 1885. 
48 feet above Ordnance Datum. 



Floor of Mill 



Communicated by Mr. F. Newman, Borough Engineer, to Mr. Whitaker. 

Gault, mixed with sand at 101 feet below the floor of the Mill. At 
120i feet a specimen of clayey sand, with clay and small pebbles [? junction of 
Gault and Lower Greensand]. 
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■ Water flowed up from the bottom, and, at the surface, seemed to have some 
head. 



Newport. Messrs. Mew & Co.'s Brewery. 

(From information and samples communicated by Arthur Kinder, Esq.) 
Surface 12 feet above O.D. Well sunk 138 feet; boring carried to 
460 feet. Temperature of the water 61 • 5°. 

Thickness. Depth. 



Hamstead 

and 

Bembridge 

Beds. 

Bembridge 
Limestone. 



Clay, with thin rock at 26 feet 
- and 90 feet (no samples pre- 
served) . - - . 

• Limestone ... 



Feet. 



148 



Osborne Beds 
107 feet. 



82J feet. 



Mottled clays 

Shell limestone and green marl 
full of Gyrena at about 180 feet. 
Platy shale full of Ostracoda at 
about 180 feet. Gyrena obovata 
in green clay at about 200 feet 
[samples are not marked with 
the depths] 
__Mottled clays. Gyrena at 245 feet 

Lead-coloured shelly clays 

Mottled green, red, and yellow 
clays . . - - 

Greenish sand ... 
-- Mottled dark-red and green clays 

Hea4orBeds<^°«lyf «-«'^' 'l^' ^''^ ^'''''''l 

Limestone 
Green clay 
Limestone. Lignite at 313 feet. 

Turtle bone at 313 feet - 
Pale green, red, and yellow clays - 
'Brown and green clays 
"Whitish marl and green soapy clay 
Darker green marl 
White marl, with indeterminable 

sheUs and fish bones 
Lead coloured clay and shell marl 
Green clay 

Lead coloured clay with Cyrena - 
White chert [Fragments marked 

356 feet] 
Greenish marl full of Cyrena 
Pale green marl . - - 

Green marl. Potamomya, Gyrena, 

Serpula - - - ' 

Dark-green and yeUow marl. 

Melania muricata 
White shell-marl with indetermin- 
able bivalves and fish bones 
White marl and dark-green clay. 

Potamomya - - - 

' Green clay and ironstone nodule • 
I Lead-coloured shelly marl 
Dark-green shelly marl full of 

Gyrena - ■ 

Limestone or hard marl, full of 

indeterminable shell fragments ■ 
Hard shell bed (pyrites) 

E 56786. 



Middle 
Headon 

Beds 
106J feet. 



28 



Feet. 



148 



152 

180 



20 
69 

8 


200 
259 
267 


22 

'l 

6 


289 
290 
295 


9 
4 
4 


304 
308 
312 


3 

26J 

2i 

3 

1 


315 

341J 
344 
347 
348 


2 
4 

i 


350 
354 
3544 
356 


3 


359 
3611 


5i 


367 


3 


370 


5 


375 


3 


378 
379 
380 




381 




388 
389 



u 
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Thickness. Depth, 



Hard flaggy sandstone with nodule 
Black sandy clay with shells 
Dark-green shelly clay with iron- 
stone nodules. Cyrena obovata, 
Paludina, Melania, Planorbis, 
Balanus, and Serpula at 409 feet 
Lead-coloured shelly clays. Gyth- 
erea incrassata, Melania ? Naiica, 
and Balanus . - - 

Gi-reenish and lead-coloured clay - 
Green sandy clay. Cythcrea in- 
crassata, Gyrena, Natica at 420 
feet .... 
Green sand and sandy clay. Water 
at 4-18 feet 



Depth. 

1 

13 



10 
1 



28 
13 



Feet. 
390 
403 



409 



419 
420 



448 
461 



Newpoet. At the Steam .Mills in Pyle Street. 
Communicated by Mb. Taylor. 

Clay, dry --..... 
Clay, bored - . . . . 

Soft marly rock - - - - - 



Ft. 

70 

75 

4 



149 



In. 



6 



Newport. At the corner of South Street and Archer Street. 
Communicated by Mr. Lock. 

To rock ...... 



Feet. 
145 



Newport. At the Round pump. 
Communicated by Mr. Lock. 

Clay to rock .... 

Newport. Anchor Brewery, 3 wells. 
Communicated by Mr. Lock. 

To rock - - - 

Rock - - - . 



Feet. 
140 



Ft. In. 

150 

7 5 



Newport. West Medina Cement Works. 
Sunk and communicated by Mr. Parsons. 

Thickness. Depth. 



Feet. 
Hamstead fClaywithSbeds of shalyrock f old 1 153 
IT) I, -J btone, with water - - [ well / 5 

and Bembndge ^ 31^,^ and green clays - -124 

Yellow and white marl - IJ 

Limestone and marl . . 1 



Beds 
173 feet. 

Bembridge 

Limestone 

6 feet. 



< JOIS 

Ye: 

LLiE 



> Limestone 



Fbet. 
153 
168 
170 J 
172 
173 

179 
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Thickness. Depth. 



Osborne 

Beds 
113 feet. 



Green and carbonaceous clays 

Mottled red, green and yellow clays 

Hard fine-grained grit (concretion?) 

^Yhite and green clays 

Green and red clays 

Mottled green, yellow and carbon- 
aceous clays 

Black clay ... 

Mottled clays — green, black, yellow, 
and brown ... 

Hard green clay with Paludina - 

Green clayey sand 

Limestone 
■^ Sand 

Rook 

Green clay 

Red clay - 

Red and green clay 

Green clay 

Sand rock 

Light-green clay - 

Blue clay - - 

Rock 1 foot 4 inches (sandy 
limestone) ... 

Blue clay 

Hard detrital limestone 3 feet 
4 inches 
f Light-green clay . 

Limestone 

Light-green sandy clay 

Limestone 2 feet 5 inches 

Dark green clay ... 

Black peaty substance 

Green clay 

Limestone 
I Red, green and mottled clays 
Upper Headon | Green clay and i-inoh concre- 
Beds tionary limestone 

64i feet. Dark green clay - 

Dark blue clay 

Black clay full of shells 

Light-coloured very fine loam 

Dark green shelly clay 

Dark-coloured shelly clays 

Whitish clays 

Very dark shelly clays, black at 
the base 

Green clays - . ., . 

Black clays full of shells, Cyrena 
ohovata, Potamomya gregaria, 
Limntea, Fish-bones 

Dark-green clay . - - 

Black shelly clay - 

Sandy clay, very shelly • 

Do. do. with water, 

2,500 gals, per hour 
Middle Headon J Dark sandy clay 



Beds. 



Deep black clay 

Dark-green sandy clay, with Cy- 
rena obovata, C. deperdita, Me- 
lania muricata, Bucoinum 



Feet. 


Feet. 


8 


187 


26 


213 


— 


213 


2 


215 


1 


216 


17 


233 


6 


239 


26 


265 


i 


265J 


H 


267 


IJ 


268J 


i 


269 


3 


272 


n 


273J 


4i 


278 


4 


282 


i 


282J 


n 


284 


2 


286 


1 


287 



292 



* 


292! 


u 


294 


2J 


296J 


01 


299 


l" 


300 


H 


301 J 


4J 


306 


2 


308 


21 


329 


2 


331 


1 


33 1| 


6i 


338 


1 


339 


i 


339i 


3 


342J 


2J 


345 


Hi 


356i 


2i 


358J 


6i 


364J 


f 


365J 


IJ 


367 


1 


368 


8 


376 


i 


376J 


13J 


390 



u 2 
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Thickness. 


Depth 




Feet. 


Feet. 


labiatum, Nematura parvula, 






Flanorbis, and Cerithium pseudo- 






cinctum - 


15 


405 


Blue clay with Cytherea incrassata 






[Venus Bed P] - 


5 


410 


Blue sandy clay with Cytherea in- 






crassata 


1 


411 


Very shelly greenish clay with 






Cytherea 


1 


412 


Blue and brown clay with Cytherea 


Ol 


414?,- 


Greenish clay full of Cytherea 


2i 


417 


Brown sandy clay 


3 


420 


Brown very sandy clay 


6 


426 


Hard blue clay 


3 


429 


More sandy brown clay . 


7 


436 


Hard earthy limestone 


4J 


440J 


Fine micaceous sandy .loam 


7 


447* 


Micaceous loam and hgnite 


3 


450J- 


Brown sandy loam 







At the time of going to press this well was still unfinished. 



Parkhurst Upper Prison. 
Communicated by Mr. Lock. 

Clay, &c. ----- 
Limestone [Bembridge Limestone] 



Parkhuest Prison Farm. 
Communicated by Mr. Lock. 

To rock --.... 



Ft. 


Ln-. 


255 





i 


6 


259 


6 



Feet. 
about 200 



Park hurst Lower Prison. 
Communicated by Mr. Lock. 



Clay with thin rocks 
Freestone. 



Feet. 
239 



At the Prison this well is said to be 250 feet deep. It was probablv 



deepened afterwards, 



Parkhurst Barracks. 

Clay, to rock - - - . _ oog * 

Water rises to 56 feet below surface, but after pumping sinks "much and 
contmuously. Pumping affects the wells at the Cement Works and Prison as 
also at High Street, Newport [?]. Now (Aug. 29th, 1887; water stands at 
70 feet from the surface. 



WELL SECTIOXS. 



309 



St. Helens. Nearly half a mile south-east of the Church. Height about 
160 feet above the sea. Sunk 15 feet, the rest bored. 



Sunk and communicated by Mr. Parsons. 



Hamstead 

Beds t^ 
15 feet (?) 



Thickness. 
Feet. 



Bembridge 
Marls 

118ifeet{?) 



< 



l; 



Depth. 



Feet. 

I Blue slipper, black at base [no 

J specimens] - . 15 15 

Green and brown clay . . 75 go 

Stone (o or 4 inches) - — 

Blue clay (shelly at 100 feet) - 11 101 

Green clay - -2 103 

Green clay and marl - -2 105 

Green clay - - 3 108 

Brown clay . 2 110 

Green clay ... 1 m 

Mottled brown and green clay . ^ 111 J 

Green clay . J 112' 

Green marl - - 2 114 

Green clay ... 4 ng 

Green stone - -1 119 

Dark marl and black clay . 1 12(1 

Green clay - . J 120^ 

Green stone and clay . . 3J 123 j 

Brown carbonaceous clay . 21 126 

Black shelly clay- - . h 126', 

Black clay with Serpula - - ^ 127 

Dark-green shelly clay with Cj/rerea 3', 130J 

Black clay . - ll 13'3 

^Green clay and pyrites - 2 134 

(Freestone - - - 5 139 

Greenish grey clay - 4 143 

Sandy clay . 4 14/ 

Freestone- 3 150 

fDark green clay - 1 151 

' Very dark green clay - - 1} 152f 

Do. sandy - IJ 154 V 

Dark green and brown clay . 1 1555 

Green sandy clay and sandstone - 3^ 159 

Grit - . 1 160 

Fine-grained sandstone - If 161 J 

Blue sandstone . li 163 

Buff sandstone ... 6 169 

Rock - . i 1694 

Buff sandstone - - 5 174J 
Hard sandstone - - - i \ 175J 
No fossils from the first 15 feet could be found among the waste and no 
fragments of the Black Band. A thin black seam' is said to have been passed 
through at 15 feet, but samples were only preserved below that depth. 
Perhaps the first 133| feet is entirely in Bembridge Marls. 

St. Helens. North-east of the Station. Height about 6 feet above 
high-water. 

Sunk and communicated by Mr. Parsons. 

Thickness. Depth. 



Bembridge 

Limestone 

16 feet. 



Osborne Beds 

(St. Helen's 

Sands) 

25* feet. 



< 



Bembridge 
Marl. 



Bembridge 

Limestone. 

Osborne Beds 



["Blue marl with Ostrea vectensis, 

Cyrena ohovata, C. obtusa, C. 

< semistriata, Mdania muricata, 

Ceritkium mutabile, Serpula 

[_ tenuis . - - - 

j- Limestone 

Blue and various coloured clays •■ 



Feet. 



28 

9 

11 



Feet. 



28 
37 
48 
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St. Helen's Fort. 1867? 

Sunk and communicated by Messrs. DocwRA AND Son. (The words in 
brackets from an account communicated by Mr. Mylne.) 
Bored throughout. 

Thickness. Depth. 



Concrete . . . . - 

Speckled sand - 
Shingle and black pebbles 
Grey clay (Yellow sandy clay, 57) 
Peat (Black earth) 
Greenish send (Coarse green sand) 
Stones (Flint gravel; 
Greenish clay and shells 
Pale green shell-marl (Shelly clay) 
Green clay and shells (Hard green clay) 
Claystone .... 

Grey clay and shells (Brown shelly clay) ■ 
Claystone 

Green clay and shells - 
Stones 

Dark green clay and shells 
Claystone 
Green sand 

Green clay and pebbles - 
Grey sand 



Mr. Mylnb's account is as follows, below 149 feet. 

Thickness, 



Ft. 


In. 


Ft. 


In 


19 





19 





3 





22 





15 





37 





54 





91 





2 





93 





7 





100 





2 





102 





15 





117 





13 





130 





10 





140 








6 


140 


6 


9 





149 


6 





4 


149 


10 


1 


6 


151 


4 





4 


151 


8 


2 


6 


154 


2 





10 


155 





7 





162 





• 7 





164 





6 





170 






Claystone "I 

Hard blue clay / 
Limestone "1 

Green clayey sand / 
Dark blue clay 
Dark sandy clay 



Ft. 

5 



Depth. 



162 



168 
170 



Spithead Defences — Horse Sand Fort. 

Communicated by Capt. Hbwett, E.E., to H. W. Bristow. The fossils^ 
determined by Mb. Etheridge. 

Surface of shoal 24i feet below high-water of ordinary spring-tides.. 
Measurements from the Pump Room Floor, 3J feet above high-water. 
6 foot Cylinder to 83 feet ; the rest bored. 

Thickness. Depth. 



Recent 
Marine De- 
posits 70i 
feet. 



"Water, &o. to surface of shoal 

Shingle and a little sand 

" Natural concrete " 

Clean shingle 

Moderately fine sand and occa- 
sional shingle, pieces of bark 
and branches of trees - 

Shingle, sand and vegetable 
matter, the latter almost entirely 
compressing to centre dark band 
[shown on the drawing sent] - 

Shingle, sand and shells - 

Blue clay, shingle and sand 

Pure sand 



18 



5 
14 



Feet. 



32| 



50f 



58J 
63f 

771 

78 
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Thickness, 



Bracklesham 

Beds 
47IJ feet. 



Blue clay ... 

Chalk flints 

Shingle, sand and shells 

Rock .... 

P'lint shingle and clean orange 
1 sand .... 

Greenish-grey clay with slight sand 
and occasional flint pebbles and 
stone .... 

Greenish-grey clay 

Greenish-grey clay and slightly 
more sand. Ostrea, Cardita 
planicosta 

Greenish-grey clay, less sand, no 
fossils .... 

Greenish-grey sandy clay 

Greenish-grey clay, no fossils 

Greenish-grey clay. Nummulites, 
Corbula 

Brownish-grey clay. Nodules of 
siliceous sandstone full of glau- 
conite at 335 feet. Ko fossils 

Fine clean greenish-grey and black 
sand. Cardita planicosta. 

Many nodules of sandstone and 
iron pyrites 

Grey rock. Pec ten corneas, Car- 
dium semigranulatum 

Brownish-grey clay. Cardium 
semigranulatum, Pectunculus 
pulvinatus, Pecten comeus 

Darker brownish-grey clay and 
flint pebbles. Pectunculus pul- 
vinatus, Turritella imbricataria 

Very fine greenish-grey and some 
■orange sand, and flint pebbles. 
Cardium semigranulatum, Pec- 
<! tunculus, Voluta. Turritella im- 
bricataria, Fusus longcevus 
Greenish-grey sandy clay, slightly 

stratified 
Greenish-grey clay, with some 
sand, slightly stratified . 

Cytherea suberycinoides, Pec- 
tunculus 
Greenish-grey sand rock, numerous 

fossils. Nummulites 
Light greenish-grey and black 
very fine quicksand. Cardita 
planicosta and Turritella at 
494 feet 
Rather darker green-grey sand 
with clay in lumps. Cytherea 
lucida, Corbula gallica, Cardita 
planicosta, Fusus pyrus 
Dark-green band of sandstone and 

iron pyrites 
Light-grey clean sand. Frequent 
nodules of iron pyrites and 
pieces of lignite. Cardita plani- 
costa 



Feet. 
1 

i 
24 



16i 



45 
25 



37 

30 
20 
18 

15 



60 



10 
344 

24 
2 

58i 

271 

X 

24} 



Dbpth. 

Feet. 
79 
79i 

82 
82} 

98 



143 
168 



205 

235 
255 
273 

288 



338 



20 


358 


li 


3594 


12 


3714 


44 


376 



386 
4204 

4444 
4464 

505 

532f 
533} 

5574 
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Thickness 



Brownish-grey sand and stratified 

clay with iron pyrites 
Brownish-grey clay, occasionally 

stratified and with vegetable 

impressions and plant remains 
Clean sharp light-grey (almost 

white) siliceous sand. No 

fossils 



Feet. 



2* 



Depth. 

Feet. 
660 

567 

569i 



SpiTHEAD Defences — Noman Fort. 

Communicated by Major E. A. Hewitt, R.E,, to H. W. Bristow. The 
fossils determined by Mr. Etheridge. 

Surface of shoal 34 feet below high-water. Measurements from Powder 
Magazine floor, 34 feet above High-water. 

Thickness. Depth. 



Recent 

Marine 

Deposits. 



i 



Bracklesham 
Beds. 



Feet. 

Water &c. to surface of shoal - 37i 

Hard compact flint shingle, bright^ 
sand, chalk stones, Isle of Wight | 
stone, shells &o. Jaw of Red I 
Deer fifty feet down. Large flint 
shingle, fine pale-yellow sand, I gr. 
shells, &c. - ^ ^^ 

Fine flint-shingle, coarse angular 

pale-yellow sand- Remains of 

trees, shells, &c. Nassa reticulata, 

Trochus ziziphinus 

'Grey sand with slight clay and 

occasional flint shingle, shells, &c, 28 

Greenish-grey sandy clay. No fossils llf 

Green-grey clay, fossils. Cardita 
acuticosta, Astarte, Cytherea, 
Ostrea tenera ? fragments 130 

Green-grey clay, fossils numerous. 
Indurated phosphatic nodules with 
Plicotiila? - - . 43-i 

Green-grey clay, rather more sand, 

fossils - 100 

Brown-grey clay, fossils. Cotuts, 

Turritella sulcifera, in sandy clay 25i- 

Brown-grey clay, slight sand, fossils. 
Pinna margaritacea, Corbula, Tur- 
ritella sulcifera, Numinulitex vario- 
lariiis, Scrpida at 502 feet from 
surface ; at 506, Cnrdiiiin seini- 
granulatum ; at b\QPecten corneiis, 
Cytherea siibert,ciiioides, Cardium. 
semigrantdatum . .47 

Darker green-grey sandy clay - 27 

Hard grey-green sandstone rock, 
numerous fossils. Gnrdiuin semi- 
granulatum, Gytherea suheryci- 
noides, Oardita planicosta, Tur- 
ritella, Fusus - 1 

Pale green -grey sand, numerous 
fossils. Cardita planicosta, Tur- 
ritella sulcifera. Seraphs, sp., 
Oardium seminranvlatvm, Pectun- 
culus pulvinatus - 9 



Feet. 
37i 



127i 



155i 
1671: 

297J 

340i 
440i 
466 



613 
540 



.541 



650 
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Thickness. Depth. 



Brown-green clay, with alight sand 
in layers, chalk [weathered flint?] 
pebbles from 658-560'. Turri- 
'tella imbricataria, PectuncuJus 
pulinnatiis. flint pebbles - 

Green-grey with some orange sand 
shghtly stratified in places, fossils. 
Oerithium giganteum, Turritella 
imbricataria - . . 

Bottom of bore at 571 feet. 



!Feet. 



214 



Feet. 



571i 



679 



Water rises to 4' 4" below Powder Magazine, i.e. 10" below high-water 
ordinary spring tides. The supply of water 

at 60' below Powder Magazine Floor is 10,800 gallons per diem. 
„ 100' „ „ „ 23,000 „ 

Staplers. Farm west of the Gravel Pits. Height about 257 feet above 

the sea. 



From information supplied by the farmer. 



Thickness. Depih 



Drift Gravel . - . . 

fBlue clay - - T 

Middle ? 1 Mottled clay - - - / 

Hamstead <i Fine-grained hard concretionary 
Beds. sandstone ... 

Loiay 



Ft. 

1 


In. 
6 


Ft. In 
1 6 


64 





65 6 


2 
5 


6 



68 
73 



West Covtes Waterworks. 7 chains east of Broadfield. Height 165 feet 
above Ordnance Datum. 

From samples and measurements communicated by Mr. Atkey and 
Messrs. Tilley & Sons. 

Thickness. Depth. 



Drift 10 feet 



Lower 

Hamstead 

Beds 29 feet. 



Bembridge 
Marls 116 feet. 



Bembridge 

Limestone 

9 feet. 



Gravel ... 

Greenish clay (disturbed on one 

side of the well and containing a 

drain at 23 feet) 
J Blue clay (a 2 inch seam of shells 
A at 30 feet) 
Flat cement stone 
Blue clay 
Black shaly clay • 
'Blue and green clay. A shell bed 

with Melania muricata at 40 

feet. Rock with Melanopsis 

and Paludina lenta at 61 feet . 
Stone and a little water - 
Blue and green clay 
Cement stone 
Green shelly clay and shale with 

nodular stone at 110 feet. "Very 

shelly at 115 feet 
Green clay and stone 
Blue clay (pyrites at 127 feet) 
Very hard freestone 
White bed - - - 

.Black brown and white clay 



Ft. 

10 



In. 




13 



Ft. In. 

10 



23 



9 





32 








6 


32 


6 


5 


6 


38 





1 





39 





33 


6 


72 


6 





6 


73 





31 





104 





1 





105 





14 





119 





6 





124 





31 





155 





5 





160 





2 





162 





2 





164 
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Thickness. Depth 



Osborne j 
Beds 103J feet. ' 



Upper Headon 

Beds 

53* feet. 



Middle 
Headon 

Beds 
116 feet. 



f Red and green mottled clays 
I Blue shell marl 
I Green clay 

Do. rather sandy 

Stone, and a little water - 

Dark green and brown mottled clay 

Stone .... 
'Mottled clay, with veins of sand 
and a little water 

Stone and a little water 

Blue clay ... 

Stone and a little water 

Blue clay (fragments of shell at 
320 feet) 

Sand with shells and water 
(pumping from this spring dried 
the well at Woodvale) 

Green sandy clay and blue clay, full 
of Cyrena obovata and Melania 
muricata at 331 feet ; green and 
carbonaceous at 341 ; at 365 
blue and very shelly, with 
Cytherea incrassata, Cyrena, 
sp., Natica labellata, Nematura 
parvula, Buccinum labiatum, 
Fish otolith (\'enus Bed) ; 
at 375 green clay with Natica, 
Cerithium &c. ; at 385 blue 
shelly clay ; at 400 hard clay ; 
at 414 green sandy clay full of 
fossils (the following species 
were found in the spoil heap, 
but the exact depth to which 
they belong is imcertain, but lies 
between 414 and 420 feet — 
Ostrea ventilabrum, Cardita sim- 
plex, Cytherea incrassata, Cyrena 
obovata C. deperdita, Corbula 
cuspidain, C. pisum, Gancellaria 
elongata, Buccinum labiatum, 
Valuta geminata. Pleurotoma 
plebia, Rostelhiria, sp., Cer- 
ithium elegans, Natica labellata. 
Bulla, sp. (Brockenuurst 
Bed?) 

Grey shelly sand, Natica, Pleuro- 
toma, Nematura parvula, Plan- 
orbis, Cyrena, Potamomya 
LClay 



Ft. In. 
36 
30 
21 



14 

1 

21 

1 

3 

6 

28 



7 



92 



14 
3 



Ft. In. 

200 

230 

251 

251 6 

252 6 

266 6 

267 6 

288 6 

289 6 

292 6 

293 

321 



328 



420 



434 

437 



An Analysis by Professor J. Attfield, F.R.S. (November 1887) of the 
spring at 320 feet gave the following results : — 



Total suspended solid matter, dried at 250° F. 
Total dissolved solid matter, dried at 250^ F. 
Ammonia - ... 

(Equal to ammonia per million I'OO). 
Albumen oid organic matter, yielding 10 per cent, 
of nitrogen 

(Equal to ammonia per miUion, 0'02). 
Nitrites 



Grains per Gallon. 

None after subsidence. 

17-00 

0-07 



0-01 
None. 
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Nitrates containing 1 7 per cent, of nitrogen - ^"^''"' S'ss^""""- 

(Equal to grains of nitrogen per gallon, 0-06). 
Chlorides containing 60 per cent, of chlorine - 3-20 

(Equal to grains of chlorine per gallon 1-9) 
Hardness, reckoned as chalk grains or " degrees " • 

removed by ebullition . - 10" ' 

unaffected by ebullition - . q- 

Total hardness 

Lead or Copper - . . . 

Physical examination after subsidence 
Oxygen absorbed in three hours 

West Cowes. Boring at Egypt Point by Me. Vignolles. 
Height 8 feet above datum line. 



1000 

None. 

Satisfactory 

0-02 



Clays of various colours [Osborne Beds] 

WooDVALE. West of West Cowes, Isle of Wight. 
Communicated by the Messrs. Addie, of Preston, to Mr. Whitaker, 
The Fossils determined by Mr. J. W. Elwes 



Feet. 
94 



Thickness. 



Bembridge 
Beds. 



•=; 



with 



with 
clay. 



Osborne 

Beds 

109 feet. 



Upper 
Headon 

Beds 
73 feet. 



Whitish earth, calcareous 

Grey shelly clay. Melania 

muricata 
Light-bufP calcareous earth 
Grey clay with shells. Melania 

muricata 
Light greenish-grey clay 

some broken shells 
Grey and brownish clay - 
Dark-grey or blackish clay 

some sheUs 
Dark-grey and brown 

Melania muricata 
Grey clay with some broken shells 
Cream-coloured limestone 
Light-grey clay, mottled brownish 
Puce and grey mottled clay 
Pale-grey clay 

Crimson and grey mottled clay 
I Light-greenish and brownish clay 
<( Grey clay with some very fine and 
I soft sand ? - - - 

I Grey clay, partly brownish (speci- 
men from 138 feet) 
Crimson, grey and brown mottled 

clay 
Limestone ? nodular 

Pale greenish-grey clay 
Greenish-grey and puce mottled 

clay 
Light-grey clay with some broken 
shells - - - 

Grey clay with crushed shells 

? Potamomya 
Grey clay with some broken shells 
Calcareous nodule (?) 
Greenish-grey clay with broken 
I shells - 
[_Stone (no specimen) 



■{ 



Ft. In. 
2 

10 6 

1 6 

30 

2 
15 

2 

3 
9 

4 3 

8 

2 

2 

42 

2 

2 
24 

27 

3 6 
18 3 

30 

10 3 

1 
3 
6 

6 

6 I 



Depth. 

Ft. In. 
2 

12 6 
14 

44 

46 
61 

63 

66 

75 

79 3 

87 3 

89 3 

91 3 

133 3 

135 3 

137 3 

161 3 

188 5 
191 9 
210 

240 

250 3 

251 3 
254 3 
254 9 

260 9 

261 ,3 
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Thickness. Depth 



Middle 
Headon 

Beds 
13.\ feet. 



Fine grey sand, with shells : 
Cerithium concavum (many), C. 
trisonatum ?, Melania muricata, 
Cyrena obovata, Potamomya 
gregaria (P 2 vars.) Ostrea with 
Serpula 

Firm grey clayey sand with some 
shefls - 



Ft. In. 



9 



4 6 



Ft. In. 



270 3 
274 9 



This well was subsequently deepened to 437 feet, at which depth shelly 
sand occurred — perhaps representing the Headon Hill Sands — but no further 
details can be obtained. 



WooTTON. In Beech Lane. 6 chains north of the Station. 

From specimens communicated by Mr. Nbwbuky of Wootton, and notes 
and specimens communicated by Mr. Brown of Tottenham. 
Water at 370 feet, rose to 100 feet from surface. 



Lower 

Hamstead 

Beds about 

110 feet. 



Bembridge 

Marls about 

115 feet. 



Bembridge 
Limestone. 

Osborne Beds 

about 117 

feet. 



Upper Headon 
Beds 59 feet. 



Thickness. 



Light-blue clay [no specimens] 
Clay [no specimens] about 

Dark-blue and carbonaceous clay, 
full of fossils. Pahtdina lenta, 
Hydrohia pupa, H. Chasteli, 
Neritina trisfis, Melania For- 
haii, 3/. mnricata, Melanopsis 
carinata,BI. subulata, Planorhis, 
small sp., Cyrena semistriata, 
Modiola Prestwich'd - 5 

^Clay . . . 15 

Green clay &c. [specimens pre- 
served are green clay at 114', 
Cement stone and pyrites with 
Paludlna and IMelania tiirri- 
tissima at 140', Grey clay at 
l-l.'S', Green clay at 155', 160', 
166', Green and black clay at 
169', 17"', Green clay at 175', 
180', 185', Bright-green clay at 
L .-'0<i'] - - . 115 

r Limestone [Black clay and lime- 
l stone at 208'.] ■ - 3 

[Red clay at 254', Red and green 
clay at 260', 2(15', 278', 285', 
<( Bright-green clay at 290' and 
I 340', Red and green clav at 341' 
I and 345'] '. - 117 

fClay ... 11 

I Rock - . 34 

<^ White sand, very sharp. [\'ery 

fine brown sand at 370'] lOi 

? [no record kept] - - 34 



< 



Depth, 

Feet. 
40 
90 



95 

110 



225 

228 



345 
356 
3594 

370 
40-1 



The thicknesses are only approximate, as no complete record or series of 
specimens is a\ailable. Another memorandum gives 385 feet to sand with 
water, and a total depth of 420 feet. 



WELL SECTIONS. 



3ir 



WOOTTON. 



At BriddlesforJ Lodge, in the middle of the Farm Buildings. 
Height 181 feet above the sea. 



From notes made during the excavations. 



Drift - 

Upper 

Hamstead 

Beds. 

Middle 

Hamstead 

Beds. 



Thickness. 



- Clayey gravel - . . 

r Yellow clay, much weathered 
J Dark -blue shelly clay, full of 
I Cerithiumplicatum and Melania 



( Grey loamy clay 



, Green clay 

I Green clay with faint red mottling 



Ft. 
4 



In. 
6 




Depth. 

Ft. In. 
4 6 
9 6 



10 6 

11 6 
20 
23 6 



WooTTON. At Briddlesford Lodge. At the south-east corner of the farm 
buildings. Height 190 feet above the sea. 

From notes made diiring the excavations. 



Middle? 

Hamstead 

Beds. 



Thickness. 



Mottled light-grey and dark-red 
clay .... 

YeUow and brown mixed clay, 
perhaps reconstructed shaly 
clay .... 

Greenish-blue clay 

Tenaoeous blue clay 

Sand parting - . . 

Reconstructed clay 

Mottled green and red clay, 
slightly carbonaceous - 

Blue carbonaceous clay, full of 
Unio - . . - 



Ft. In. 

8 



11 

7 
5 



Depth. 
Ft. In. 

8 



10 

11 
17 

17 1 

18 

25 

30 



Though these two wells are only 2 chains apart the sections are quite 
different. No trace of the bed with Cerithium plicatum could be found in the 
second. 



Drift. 



WoOTTON. A quarter of a mile north of Beech. 

Thickness. 



r Gravel . . - 

-•I Sand . - - 

L Loam and ironstone 

A good supply of water. 



Ft. In. 


Ft. In 


- 15 


16 


[?] 15 


30 


. 4 


34 



Depth. 



Drift 



Wo otto n. 6 chains west of Fernhill. 

Thickness. Depth. 



/ Gravel 
'tSand 
Hamstead Beds. Olay 



Ft. 


IN. 


Ft. In 


13 





13 


3 





16 


2 





18 
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WooTTON. Close to Brannon's Cottage. Height about 170 feet above 

the sea. 

From notes made during the_ excavation. 



Middle and 

Lower (?) 

Hamstead 

Beds. 



Thickness. Dfpth. 



f Red and green clay 

I Sand 

I Green clay 
-< Concretionary sandstone 

Hard blue and green loamy clay 
Ironstone with casts of Limruea • 
Harder green and purple clay 



Ft. 
10 

4 
10 


20 


12 



In. 




8 

4 




Ft. In. 

10 

14 

24 

24 8 

44 8 

45 
57 



Wootton. At Beech, 



Thickness. 



Ft. In. Ft. In. 

Middle r Clay - - - - 36 36 

Hamstead \ Sand - - - 5 41 

Beds. [day - - - 3 44 

The bed of sand corresponds with the one seen at Brannon's Cottage, and 
in the cutting above the Station. 



Depth. 



Wootton. At Whitehayes. 
From notes made during the excavation. 







Th 


ickness. 
Ft. In. 


Depth 
Ft. In 




'Yellow clay 


. 


10 


10 


Middle 


Blue clay - 


. 


3 


13 


Hamstead 


•I Red clay 


. 


1 6 


14 6 


Beds. 


Blue and yellow clay with 


turtle 








bones - 


- 


3 6 


18 



This well was stiU unfinished at the time of the completion of the Survey. 
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APPENDIX IV. 



GEOLOGICAL BIBLIOGRAPHY OF THE ISLE OF 

WIGHT. 

1. Publications of the Geological Survey. 

Maps and Sections. 

Sheet 10 of the Map. Originally geologically surveyed on the One-Inch 
Scale, by H. W. Bristow and W. T. Avblinb (1866). The Isle of Wight 
re-surveyed on the Six-Inch Scale, by Clement Reid (Tertiary) and Aubrey 
StRahan, M.A. (Cretaceous) 1888. 

Geological Map of the Isle of Wight (in MS.), surveyed by Clement Reid 
(Tertiary area) arid Aubrey Strahan (Secondary area), on a scale of 
6 inches = 1 mile. Exhibited at the fourth meeting of the International 
Geological Congress in September 1888, and subsequently hung in the 
Museum of Practical Geology. 

Horizontal Sections, Sheet 47. By H. W. BRrsTOW, 1858. Revised Edition 
in 1870. [Under revision in 1889.] No. 1, from Totlands Bay, across the 
western extremity of Headon Hill to the Sea near the Main Bench. No. 2. 
Section from the Solent, near NN'orsley's 'J'ower, to the Sea under High Down 
Beacon. No. 3. Section from Hempstead Cliff to Hanover Point. No. 4. 
Section from Norris to Rocken End. No. 6. Section from Binstead to 
Ventnor Cove. 

Vertical Sections, Sheet 26. By H. W. Bristovs' in 1858. [Under revision 
in 1889.] Illustrative of the Upper, Middle, and Lower Eocene strata of 
■Hempstead, St. Helens, Col well and Totland Bays, Headon Hill, Alum Bay, 
and WhiteclifP Bay. 

Memoirs. 

On the Tertiary Fluvio-marine Formation of the Isle of Wight, by 
Prof. E. Forbes. 8vo. 1856. (Edited by R. A. C. Godwin-Austen. 
With notes by H. W. Bristovt, and Descriptions of Fossils by Prof. J. 
Morris, J. W. Salter, and T. R. Jones.) 

Description of Horizontal Section, Sheet 47. By H. W. Bristow. 8vo. 
1859. (Pamphlet.) 

Description of. Vertical Section, Sheet 25. By H- W, Bristow. 8vo. 
1859. (Pamphlet.) 

A Descriptive Catalogue of the Rock Specimens in the Museum of 
Practical Geology. By Prof. A. C. Ramsay, H. W. Bristow (and others). 
8vo. 1862. (3rd Ed.), pp. 154, 168, 160, 166, 167, 170-173. 

A Catalogue of the Collection of Fossils in the Museum of Practical 
Geology. By Prof. T. H. Huxley and R. Etheridge. 8vo. 1865. 

A Catalogue of the Cretaceous Fossils in the Museum of Practical Geology. 
By E. T. Newton. 8vo. 1878. 

A Catalogue of the Tertiary and Post-Tertiary Fossils m the Museum of 
Practical Geology. By E. T. Newton. 8vo. 1878. 

2 List op Works, other than those of The Geological Survey, 
BY H. W. Bristow, F.R.S., F.G.S.* 
[This list is arranged in chronological order. For Index of Authors, see 
p. 336.] 

* In the compilation of this List much assistance has been derived from the 
excellent "List of Works on the Geology, Mineralogy, and Palseoutology of the 
Hampshire Basin," by W. Whitakee, published in the Proc. Winchester and 
Hampshire Scu Soc. for 1873, pp. 108-127. 
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1605. 

Verstegan, R. — Restitution of Decayed Intelligence in Antiquities 
Concerning the most noble and renowned English Nation. 4to. Antwerp. 
(Other Editions in 1628, 1634, 1655, 1673, 1723.) 

1738. 

Cooke, B. — An Observation of an extraordinary damp in a well in the 
Isle of Wight. (Letter dated 1736.) Phil. Trans., vol. xl., p. 379 (vol. viii. 
of Abridgment, pp. 244 and 658). 

1749-50. 

Cooke, B. — Account of an earthquake felt in the Isle of Wight, March 18, 
19. Phil. Trans., vol. xlvi. p. 651 (vol. x. of Abridgment, p. 508). 

1755. 

Fielding, H. — Journal of a Voyage to Lisbon (1753). 12mo. London. 

(Gives an account of the shore at Ryde, I.W.) 

1782. 

Anon. — The Isle of Wight : A Poem, with Plate of Needle Rooks before 
the Fall of the Pointed Rook, from which the group takes its name. 12mo. 

1794. 

Driver, A. & W. — General View of the Agriculture of the County of Hants, 
with View of the Isle of Wight. 

Agriculture by Rev. R. Warner, and a Postcript by A. Young. 4to. 

Warner, Rev. R. — General View of the Agriculture of the Isle of Wight 
(forming a part of Hampshire), with observations on the means of its Improve- 
meTits. 4to. London. 

1795. 

Warner, Rev. R. — The History of the Isle of Wight : Military, Eccle- 
siastical, Civil, and Natural : to which is added a View of its Agriculture 
(folding Map). 8vo. Southampton. 

1798. 

Marshall, W. — The Rural Economy of the Southern Counties of England, 

comprehending the Isle of Wight, &c &c. 

8vo. 2 vols. London. (Second edition in 1799.) 

1801. 

Pennant, T. — A Journey from Loudon to the Isle of Wight. (Plates and 
Maps.) 2 vols. 4to. London. 

1802. 

Englefield, Sir H. C. — Observations on some remarkable Strata of Flint, 
in a Chalk-pit in the Isle of Wight. Trans, Linn. Soc, vol. vi. p. 103. 
Additional Observations, p. 303. 

1805. 

Brayley, E. W., and Britton, J. — The beauties of England and Wales : 
or delineations, topographical, historical, and descriptive of each county. 
8vo. London. 

[Vol. vi. : Topographical and Historical Description of Hampshire and the 
Isle of Wight.] 

Camden, W. — History of Hampshire and the Isle of Wight ; with 
additions by R. Gough. Fol. 



BIBLIOGHAPHY. 321 

1806. 
Camden W.—Bnte/mJo; or, a Chorographical Description of the 
Srfnri^'T,'^'""',"^^"^^""'^' Scotland! and Ireland, and the Island 
h^ttTl ' f^"""- >;r??nifTr '^"t'q"'*y- Translated from the edition published 

GC':H^"\tL\f'p?.77"20lr^^^ '^ *'^ '^'''' '^^^"°^''^'^^' "^^ ^— ^ 

1808. 

Albin, J.— Vectiana, or a Companion to the Isle of Wight. Seventh 
Edition, 12mo. London. (Twelfth Edition, 1831). 

1809. 
Cooke W.— A New Picture of the Isle of Wight, illustrated with 36 
plates, and a voyage round the Coast. 8vo. and 4to. London. (Second 
Edition, Southampton, 1813). 

1810. 

Vancouver, C— General View of the Agriculture of Hampshire, including 
the Isle of Wight. ^ 

[Map and Account of Soils and Minerals.] 8vo. London. (Another 
Edition in 1813.) 

1811. 

Berger, Dr. J. F.— A Sketch of the Geology of some parts of Hampshire 
and Dorsetshire. Trans. Geo!. Soc, vol. i., p. 249. 

De Luc, J. A.— Geological Travels. Translated from the French MS. 
8vo. London. (Vol. ii., p. 124.) 

Margbt, Dr. a. — A Chemical Account of an Aluminous Chalybeate Spring 
in the Isle of Wight. Trans. Geol. Soc, vol. i., pp. 213-248., and Journ. Nat. 
Phil. Chem. and Arts, ser. 2, vol. .\xxii., pp. 52, 85. 

1812. 

Lempriere, W. — On the medicinal effects of an Aluminous Chalybeate 
Water lately discovered at Sand Rocks, in the Isle of Wight. 8vo. London, 
Other editions 1820 and 1827). See also Nicholson, Journ. Nat. Phil.. 
p. 52-66 and 85-100. 

MiDDLETON, J. — Outlines of the Mineral Strata of Great Britain. Monthly 
Mag., vol. xxxiv., No. 233, p. 310, and No. 234, p. 393. 

1813. 

TowNSEND, Rev. Joseph. — The character of Moses established for veracity 
as an Historian, recording events from the Creation to the Deluge (pp. 190, 
231, 310). 4\ Bath and London. 

Watervcorth, Dr. T. L. — Account of a Chalybeate Spring in the Isle of 
Wight. Thorn. Ann. Phil., Ser. i., vol. i., p. 447. 

Webster, T. — On the Freshwater Formations in the Isle of Wight. (MS. 
in the Library of the Geol. Soc.) 

, . — On the Isle of Wight and the discovery of Freshwater 

SheUs. (MS. in Library of the Geol. Soc.) 

1814. 

Webster, T. — On the Freshwater Formations in the Isle Wight, with 

Some Observations on the Strata over the Chalk in the South-east of 
England. Trans. Geol. Soc, 1st. ser., vol. ii,, p. 161, pi. 9-1 . 

., — On some new varieties of Fossil Alcyonia. Ibid., vol. iii., 

p. 377, pp. 27-30. 

B 56786. X 



.322 GEOLOGY OF THE ISLE OF WIGHT. 

1816. 
Englbfield, Sir H. C. — A Description of the Principal Picturesque 
Beauties, Antiquities, and Geological Phsenomena of the Isle of Wight, with 
Additional Observations on the Strata of this Island, and their continuation 
in the Adjacent Parts of Dorsetshire, by Thomas Webster. Fol. London. 
50 plates. 

1816-18:29. 
SowERBY, J. De C— The Mineral Conohology of Great Britain. 8vo. 
London. Vols. ii. to vi. (Vol. i. in 1812.) 

1818. 

Anon. — Animal Remains (Bones at Motteston and Northwood, Isle of 
Wi!(ht). Phil. Mag., vol. lii., p. 68. 

Farev, J. — An Alphabetical Arrangement of the Places from whence 
Fossil Shells have been obtained by Mb. James Sowerby, and drawn and 
described in vol. ii. of his " Mineral Conchology . . . . ." Phil. 

Mag., vol. Ii., p. 348. 

1820. 
ScUDAMORE, C. — A Chemical and Medical Report on the properties of the 
Mineral Waters of .... the Isle of Wight. 8vo. London. (Another 
edition in 1833.) 

1821. 

SowERBY, G. B. — On the Geological Formations of Headen Hill in the 
Isle of Wight. Ann. of Phil., vol. xviii. (ser. 2, vol. ii.), p. 216. 

1822. 

CoNYBEAHE, Rev. W. D., and Phillips, W.— Outlines of the Geology of 
England and Wales. 8vo. London. 

Sedgwick, Rev. Prop. A. — On the Geology of the Isle of Wight, &c. 
Ann. of Phil., vol. xix. (ser. 2, vol. iii.), pp. 329 to 355. 

1824. 

FiTTON, Dr. W. H. — Inquiries respecting the Geological Relations of the Beds 
between the Chalk and the Purbeck Limestone in the South-east of England. 
Ann. of Phil., vol. .x.xiv. (new series, vol. viii.), pp. 365 and 458. (Reprinted 
in 4°. in 1833.) 

Webster, T. — On a Freshwater Formation in Hordwell OlifF, Hampshire, 
and on the subjacent Beds from Hordwell to Muddiford. Trans. Geol. Soc, 
ser. 2, vol. i., p. 90, pi. xii. 

1825. 

BucKLAND, Rev. Prof. W. — On the Discovery of the Anoplotherium 
commune in the Isle of Wight. Ann. of Phil., ser. 2, vol. x., p. 360. 

Sedgwick, Rev. Prop. A. — On the Origin of Alluvial and Diluvial Forma- 
tions. Ann. of Phil., ser. 2, vol. x., p. 18. (Isle of Wight, p. 20.) 

Webster, T. — Rtply to Dr. Fitton's paper entitled "Inquiries respecting 
the Geological Relations of the Beds between the Chalk and the Purbeck 
Limestone in the south-east of England." Ann. of Phil., vol. xxv. (vol. ix. of 
new series), p. 33. 

1831. 

Sedgwick, Rev. Prof. A. — Address to the Geological Society, delivered 
18th February 1831. On the deposits of the Isle of Wight above the London 
Clay. Proc. Geol. Soc, vol. i., p. 294. See also p. 289. 
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1832. 

CoNYBEARE, Rbv. \V. D.— Inquiry how far the Theory of M. E. de 
Beaumont concerning the Parallelism of Lines of Elevation of the same 
Geological ^>a, is agreeahle to the Phaenomena as exhibited in Great Britain 
Phil. Mag., ser. 3, vol. i., p. 118. 

Browne, H.— The Geology of Scripture. 8vo. Frame. Elevation of the 
Isle of Wight, p. 23. Formation of Haden [Headon] Hill, p. 30. 

1833. 

De La Beche, Sir H. T. — A geological Manual. 3rd Edition, considerably 
enlarged. 8vo. London. (Supracretaoeous Rooks of the Isle of Wight, 
pp. 260-264.) 

1835. 

BucKLAN'D, Rev. W. — On the Discovery of Fossil Bones of the Iguanodon 
in the Iron Sand of the Wealden Formation in the Isle of Wight, and in the 
Isle of Purbeck. Trans. Geol. Soc, ser. 2, vol. iii., p. 425. 

Morris [Prof.] J. — Fact and situation of the Occurrence of Seeds and 
certain Species of Shells in the Lower Freshwater Formation of the Isle of 
Wight. Mag. Nat. Hist., vol. viii., p. 391. 

Pratt, S. P. — Remarks on the Existence of the Anoplotherium and 
PalcBotherium in the Lower Freshwater Formation at Binstead, near Ryde, in 
the Isle of Wight. Trans. Genl. Soc, ser. 2, vol. iii., pp. 451-453. 

1836. 

FiTTON, Dr. W. H. — Observations on some of the Strata between the Chalk 
and the Oxford Oolite, in the South-east of England. Trans. Geol. Soc, Ser. 2, 
vol. iv., p. 103. 

1837. 

Fairholme, G. — Descrijjtion of the Isle of Wight and its coasts, together 
with the evidences which they present of the recent origin of the island as a 
dry land, forming chapter 7 of " New and Conclusive Physical Demonstra- 
tions both of the Fact and Period of the Mosaic Deluge &c." 8vo. London. 

Provost, C— Coupe d'Alum Bay et d'Headen-Hill, dans I'ile de Wight. 
Bull. Soc. Geol. France, t. viii., p. 76. 

SowERBY, J. de C— On his new genus of fossil shells, IropcBum. Proc. 
Geol. Soc, vol. ii., p. 535. 

Tooke, a. W.— The Mineral Topography of Great Britain. Mming Review, 
No. 9, p. 39. (Isle of Wight, p. 45.) 

1838. 

Bowerbaxk Dr. J. S.— An Account of a. deposit containing Land Shells 
at Gore Cliff, Isle of Wight. Proc. Geol. Soc, vol. ii., p. 449 

^ . Lower freshwater formation in the Isle ot Wight. Mag. 

iVa<. ffisi., ser. 2, vol. ii., p. 674. , ^ > ,, t, ,- 

D'Archiac Vicomte— Note sur les Sables et Gres Moyens lertiares. 
Bull. Soc Geol. France, vol. ix., p. 54. "En Angleterre,'' pp. 65-67. 

Ibbet.son, Capt. L. L. B.— Typorama, a Modelled View of the Under- 
cliff in the Isle of Wight. (Descriptive Letterpress to the above.) 8vo. 

'__ ._A Trigonometrical Model of the UnderclifE on the scale of 

3 feet to one mile (coloured geologically). c- •,■ u 

Mantell, Dr. G. A.— The Wonders of Geology, or a Familiar Exposi- 
tion of Geolo'sical Phenomena. 2 vols. 8vo. London. 

(Other Editions with additions published in 1839, 4(1,42,44.48. Seventh 
edition, revised by Prof. T. ]{ Jones, m 18580 . „„,,,. 
Owen Prof. [SirJ R.-On some Fossil Remams of Palasothenum 
Anoplotherium and Ch=Eropotamu3, from the freshwater becis of the Isle ot 
Wight. Proc Geol. Soc, vol. iii., p. 1- 

A. ^ 
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1839. 

Clarke, Rev. W. B. — Illustrations of the Geology of the South East of 
Dorsetshire. Mag. Nat. Hist., vol iii., New series, pp. 390, 432, 483. 

D'Archiac, Vicomtk. — Note sur la coordination des terrains tertiaires du 
nord de la France, de la Belgique, et de I'Angleterre. Bull. Soe. Geol. Prance, 
vol. X., p. 159. 

Ogilby, W. — Description of the Frontal Spine of a second species of 
Hybodiis; from the Wealden Clay, Isle of Wight. Mag. Nat. Hist., vol. iii., 
series 2, p. 279. 

1840. 

RiCKMAN, W. — Earth Falls at the llnderchff in the Isle of Wight. Inst. 
Civ. Eng., vol. i., p. 35. 

SowERBY, J. DE C. — Letter on the Genus Crioceratites and on Scaphites 
gigas. Trans. Geol. Soc, ser. 2, vol. v., p. 409. 

1841. 

BowBRBANK, Dr. J. S.— On the London and Plastic Clay Formations of 
the Isle of Wight. Trans. Geol. Soc, ser. 2, vol. vi., p. 169. 

Granville, Dr. A. B. — The Spas of England and principal Sea-bathing 
places. 8vo. London. (Isle of Wight, pp. 537-549.) 

MuDiE, R. — The Isle of Wight : its Past and Present Condition, and 
Future Prospects. 8vo. London and Winchester. (Vol. iii., chap. 3, Geology 
of the Isle of Wight.) 

OvcBN, Prof. [Sir] R. — Description of some Fossil Remains of Chaeropo- 
tamus, Palseotherium, Anoplotherium, and Dichobunes, from the Eocene 
Formation, Isle of Wight. Trans. Geol. Soc, ser. 2, vol. vi., p. 41. 

Trimmer, J. — Practical Geology and Mineralogy. 8vo. London. (Fresh- 
water Formations of the Isle of Wight, pp. 359-61.) 



1842. 
Owen, Prop. [Sir] R. — Report on British Fossil Reptiles (Part II.). 
Rep. Brit. Assoc for 1341, pp. 87, 91 to 95, 128, 168. 



1843. 

FiTTON, Dr. W. H. — Observations on part of the Section of the Lower 
Greensand at Atherfleld, on the coast of the Isle of Wight. Proc. Geol. Soc, 
vol. iv., p. 198. 

, . — Comparative Remarks on the Lower Greensand of Kent and 

the Isle of Wight. Ibid., p. 2()S. 

Lee, J. E. — Notice of Saurian Dermal Plates from the Wealden of the Isle 
of Wight. Ann. and Mag. Nat. Hist., vol. xi., p. 6. 

Murchison, Sir R. I. — Observations on the Occurrence of Freshwater 
Beds in the Oolitic Deposits of Brora, Sutherlandshire ; and on the British 
Equivalents of the Neocomian System of Foreign Geologists. Proc. Geol. 
Soc, vol. iv., p. 174. 



1844. 

FiTTON, Dr. W. H. — Observations sur le lower greensand de I'ile de 
Wight. Bull. Soc. Geol. France, vol i., 2" serie, p. 438. 

Leymerib, a. — Observations sur la communication faite sur le lower- 
green-sand de File de Wight, par M. Fitton, dans la se'ance du 20 mai 1844. 
Bull. Soc Giol. France, vol. ii., 2= se'rie, p. 41-47 (1844 eI 1845). 

Mantell, Dr. G. A. — Medals of Creation or First Lessons in Geology 
and in the study of Organic Remains. 12mo. 2 vols. 

Owen, Prof. [Sir] R.— Report on the British Fossil Mammalia. (Part II 
Ungulata.) Rep, Brit. Assoc, for 1843, pp. 224-226. 
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1846. 
Egerton Sir P. de M. G.-Description of the mouth of a, Hybodus 
(H basanus) found in the Isle of Wight. Quart. Journ. Geol. Soc, vol. i. 
p. 197. 

FiTTON Dr W. H.~Comparative Remarks on the Sections below the 
Lhaik on the Coast near Hythe, in Kent, and Atherfield, in the Isle of 
W ight. Quart. Journ. Geol. Soc, vol. i., p. 171). 
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Wilkins, Dr. E. P., 1858, 1859, 1861. 
Wilkinson, Kev. J., 1861. 
Wood, S. V. See List 3. 
Woods, H., 1887. 
Woodward, A. S., 1885. 
Woodward, Dr. H., 1869, 1879. 
Wright, Dr. T., 1851, 1852. See also 

List 3. 

Young, A., 1794. 
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Achatimi costellata, 162. 

Addie, ilessrs., well communicated by, 

315, 310. 
Adgc^tone, anticline at, 44. 
Afton Down road-cutting, 82, 92. 
Afton House, cockles in peat near, 228 ; 

gravel near, 228. 
Alluvial Deposits, 228-236. 
Alum, 94, 252. 

Alum Bay, Barton Clay of, 118-120 ; 
Braclilesham Beds of, 109, 110,11.5- 
117 ; coal at, 252 ; Headou Hill Sands 
of, 122 ; London Clitv of, 97-99 ; 
lower BagsLot Beds of, 101-108; 
Reading Beds of, 94, 95. 
Alverstone Brick and Tile AVorks, 201. 
Alvi_r,stone (near Sandown) gravel at, 

219 ; Lower Greensand of, 44. 
Alvington, Chalk of, 93. 
Alvington Farm, Hamstead Beds near, 

200. 
AmiiKiniti's inflatns, zone of, 66, 67. 
Amos Hill, Headon Beds of, 137. 
Angular Flint Gravel, 209, 210. 
Anticlines, 239-247. 
Apes Down, 93. 

Apley, Osborne Beds at, 153, 154. 
Aplfv "Wood, Bembridge Limestone in, 

167. 
Appuldurcombe, Chalk near, 91 ; Gault 

near, 58. 
Appuldurcombe Down, dip of beds in, 

245,246. 
Apsecastle AVood, Sandrock Series at, 

4i;, 47. 
Apse Farm, clay at, 33. 
Apse Heath, gravel at, 219. 
Area ^Yt■hsh■ri, 173. 

Arrelon Down, 87, 92, 93 ; gravel of, 
212, 219; Headon Hill b;iiids near, 
12.3; Lower Greensand of, 43; 
shattered flints of, 78 ; Upper Green- 
sand of, 71. 
A^liey, Bembridge L'mestone of, 165 ; 
Urat-klcsham Beds of, 114, 115 ; com- 
pression of beds at, 243 ; fault near, 
100, 114, 115, 241, 242; Hamstead 
Ikds near, 203, 204 ; London Clay 
near, li7, 100 ; Reading Beds near, 
94, 95. 
Ashey Down, analysis of chalk of, 255 ; 

shattered flints on, 78. 
Ashlake Brickyard, Hamstead Beds and 
Bembridge Beds at, 174, 175, 202 ; 
gravel at, 216. 
Atherfield, Blown Sand of, 237 ; gravel 
at, 223 ; Lower Greensand of, 18, 24- 
:!2 ; Wealden Beds at, 3, 13-15. 



Atherfield Clay, 21 ; of Atherfield, 24- 
26 ; of Compton Bay, 22, 23 ; of 
Punfield, 38, 39 ; of Sandown, 32, 35, 
36 ; of the Central Downs, 40, 41. 

Atkey, Mr, J., well communicated by, 
313-315. 

Attfield, Prof. J., analysis of water by, 
314, 315. 

Austerborne, an old name for Osborne, 
151. 

Bagshot Beds, 101-109 ; coal in, 252 ; 

pipeclay in, 251. 
Barnes Chine, 12, 13, 15, 16. 
Barrois, Dr. C, on the Chalk, 76, 84, 85, 

87, 92, 93 ; on the Folkestone Beds, 

53 ; on the Upper Greensand, 66, 67, 

7 9, 80. 
Barton Clay, 101, 103, 109, 113, 116-123, 

125, 127, 144. 
Barton Cliff, 117, 120. 
Beacon Alley, gravel at, 221. 
Beckles, ilr. S. H., on Iguanodon, 7. 
Beech Lane, wells at, 316-318. 
" Beef " in Wealden Beds, 10, 13, 14, 17. 
Belemnitella Marl, 85-90, 92. 
Belemnitella mucronata, zone of, 93 ; 

qnaili-ata, zone of, 93. 
Bembridge, Alluvium near, 236 ; Blown 

Sand at, 237; brick-earth at, 221; 

gravel at, 217 ; Bembridge Limestone 

of, 125, 167, 168 ; Bembridge iNIarlsof, 

171-174; well at, 301. 
Bembridge Beds, 126. 
Bembridge Downs, 92. 
Bembridge Farm, Headon Hill Sands 

near, 123. 

Bembridge Group, of Prof. Judd, 127. 
Bembridge Limestone, 125, 127, 158- 

169; economic uses of, 163, 251; 

tubular cavities in, 161. 
Bembridge :\Iarls, 170-183, 190, 195; 

eroded surface beneath, 164. 
Bierley, brick-pit at, 04, 251 ; springs at, 

65. 

Billingham, Sand-rock Series at, 42. 

Biunel Bay, Sand-rock Serirs at, 32. 

Binstead, Bembridge Limestone of, 125, 
158, 166, 169 ; Osborne Series at, 153 ; 
Quarries, 153, 166. 

Binstead Lodge, gravel at, 216; Ham- 
stead Beds near, 2u2, 204. 

Birohmore, Sand-rock Series near, 42. 

"Black Band," 174-176, 179, 184 187- 
191, 193, 195-203. 

Black Barrow, 41. 
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Blackgang, Gault at, 64 ; gravel near, 
223; landslips iit, 61, 62; Lower 
Greensand of, 29, 30, 33, 50, 57, 58 ; 
Upper Greensand near, 68, 69. 
Blackland, Hamstead Beds at, 203. 
Black Pan, gravel at, 22 1 ; Lower Green- 
sand of, 47. 
Black Rock, Bembridge Limestone of, 

162. 
Blaokwater, Alluvium at, 235 ; gravel 
near, 218; Lower Greensand of, 42, 
43, 56. 
Blake Down, gravel of, 217-219, 221 ; 

Lower Greensand of, 45. 
Blown Sand, 234, 235, 237. 
Bolton Copse, Bembridge Marls near, 

175. 
Bonchurch, Cbloritic Marl at, 81 ; Gault 
at, 64; landslips near, 61, 62; Car- 
stone at, 59 ; quarries near, 251. 
Boniface Down, a watershed, 248, 250. 
Borings in the Hamstead Beds, 191-193. 
Borthwood, brick-pit at, 251 ; Lower 

Greensand of, 47. 
Bottlehole Spring, 41, 65, 232. 
Bottom Copse, Bembridge Limestone of, 

165. 
Bouldnor, Hamstead Beds of, 184-193, 

199. 
Bournemouth Beds, flora of the, 106-108, 
Bovey, flora of, 107. 
Bowcombe, 86, 93. 

Bracklesham Beds, 101, 103, 104, 106, 
109-117, 119; flora of the, 106; at 
Bracklesham, 109, 113. 
Brading, Bembridge Limestone of, 165, 
166; cement-works at, 251; Ham- 
stead Beds near, 184, 202-204 ; Lower 
Bagshot Beds at, 104 ; Reading Beds 
at, 94-96. 
Brading Down, 92 ; gravel of, 209, 210. 
Brading Harbour, Bembridge Beds of, 
166, 173, 174; enclosing of, 236, 237. 
Brannon's Cottage, well at, 318, 
Brick-earth, 219, 221-226, 251. 
Briddlesford, Hamstead Beds near, 203- 

206, 317. 
Brighton, gravel at, 217. 
Brixton Anticline, 5, 240, 245-247. 
Brixton, brick-earth at, 224, 251 ; chalk- 
talus near, 237 ; Cbloritic Marl near, 
71 ; Lower Greensand of, 40, 41 ; 
streams at, 232 ; Valley Deposits at, 
220; road-cutting near, 84 ; Wealden 
Beds at, 15. 
Brixton Bay, the streams of, 248. 
Brixton Down, 84, 85. 
Broadfield, well near, 313-315. 
Broadstairs Chalk, 93. 
Brockenhurst Series, 127, 140, 141, 143, 
144. . „ 

Brongniart, M. A., on the travertmes of 

the Paris Basin, 161. 
Brook, Alluvial deposit near, 230, 232 ; 
Chalk Marl near, 70 ; Chloritic Marl 
near 70 ; gravels near, 220, 223, 225 ; 
Lower Greensand of, 40; Upper 
Greensand near, 70. 



Brook Bay, 3, 5-11. 

Brook Chine, elephant remains at, 223, 

225 ; valley deposits of, 225. 
Brook Point, 6, 10, 11, 252. 
Brook (New Forest), Bracklesham Beds 

at, 113. 
Brown, Mr., well communicated by, 316. 
Brown Down, Bracklesham Beds at, 113. 
Buckbury, Hamstead Beds near, 203. 
Buckland, Rev. Dr. W., on reptilian 

bones, 17. 
Bucks, Sand-rook Series near, 41. 
Budbridge, river-courses at, 218. 
Building-stone, 66-72, 251. 
JBidimus ellipticus, 159. 
Bull-face Ledge, bones at, 11. 
Burnt Wood, Bembridge Limestone 

near, 164 ; flamstead Beds near, 1'97. 
Burwash Wheel (Sussex), Wealden 

Shales of, 13. 

Calbourne, gravel at, 210, 215 ; London 

Clay near, 97 ; Lower Bagshot Beds 
near, 103 ; structure of beds at, 244, 

247. 
Calyptraa trochiformis, 120, 122. 
Candona Manteili, 14. 
Cardita planicosta, 117. 
Carisbrook, brick-earth at, 222 ; Chalk 

Rock at, 86; Cbloritic Marl at, 81 

fault at, 242; gravel at, 210, 212 

Headon Hill Sauds near, 122, 123 

well at, 301. 
Carpenters, Bembridge Marls near, 174. 
Carruthers, Mr. W., on Cycadean fruits, 

258. 
Carstone, 20, 50, 52-54,56; fossils of 

the, 54 ; of Bonchurch, 64 ; of 

Compton Bay, 22, 23 ; of Marvel, 42 ; 

of Norfolk, 52 ; of Punfield, 37, 38, 

52 ; of Rock, 41 ; of Sandown, 35 ; 

of the central Downs, 55-57 ; of the 

southern Downs, 57-59. 
Caves in the chalk-eiiffs, 75, 82 
Cement Works, 251. 
Cerithium concavum, 145 ; C. elegans, 

185; C mutabile, 172; C plicatum, 

185; C. pseudo-cinctum, 145. 
" Cerithium plicatum beds," 184-186, 

189, 192, 193, 204-206. 
Chale, Blown Sand at, 237 ; Carstone 

near, 57 ; Sand-rook Series of, 45 ; 

source of the Medina at, 235. 
Chalk, 73-93 ; analyses of, 254, 255 ; 

cliffs of, 75, 79, 82 ; eroded surface 

of, 95, 96 ; features and thickness of, 

73-79; outliers of, 85; used for 

cement-making, 251. 
Chalk Marl, 75, 76, 79-91 ; glauconite 

in, 79. 
Chalk Rock, 75-77, 82-90; analysis of, 

254. 
Chalk Talus, 237, 238. 
Chalybeate Springs, 23, 24, 31, 34, 57. 
Chara Lyellii, 151 ; C. tuberculala, 

169 ; C. Wrightii, 146. 
Chert Beds, 66-^72 ; reef formed by, 83 ; 

sponge-spicuies in, 67. 
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Chert in tie Bembriclge Linustoae, 16L 
Chessel, Lower Bagshot Beds near, 103'. 
Cheverton, 86. 
Chieliester, sand near, 215; syncline of, 

239. 
Chillerton, Carstone near, 56 ; features 

near, 42 ; Gault near, 64 ; gravel near, 

210: springs at, 65; Upper Green- 
sand at, 71. 
Chillerton Down, 85 ; fault.s on, 242. 
Chilton Chine, Alluvium near, 230, 232 ; 

Plateau Gravel near, 220 ; valley 

deposits at, 224, 225. 
Chine, origin of the name, 5. 
Chloritic ilarl, 66, 79-82 ; of Brixton, 

70, 71 ; of Brook, 70; of the Uuiler- 

clifF, 7U-81 ; worked for phosphates, 

79-81, 203, 254. 
Clamerkin, Hamstead Beds near, 196. 
Clatterford, 86. 
Cliff End, Headon Beds of, 135, 138; 

Bembvidge Limestone of, 160; Bcm- 

bridge ilarls of, 181 ; Osborne Beds 

of, 148-150, 152. 
Chipea vectensis, 152. 
Coal in the Bracklesham Beds, 109, 110, 

114, IKi, 117, 252. 
Codrington, Mr. T., on gravels, 211, 

22.1 ; on a palaeolithic implement, 222. 
Colenutt, Mr. G. W., on the Osborne 

Beds, 152, 155. 
Colwell Bay, 149 ; Headon Beds of, 120- 

128, 131-135, 138; thrust-planes in, 

242. 
Comblev, Bembridge Limestone near, 

165 jHeadon Hill Sands at, 123. 
Compression of strata, 97, 99, 244 ; flints 

broken by, 77, 78. 
Compton Bay, Carstone of, 55 ; Chalk 

of, 82, 83 ; Chalk talus of, 237 ; 

Chloritic Marl of, 81 ; compared wilh 

Punfield, 38 ; Gault, 63. 66 ; glau- 

conite from, 255 ; gravel near, 220 ; 

Lower Greensand of, 18, 21-24, 40, 

55 ; phosphates of, 253 ; Upper Gieen- 

sand of, 63, 66, 68 ; Wealden Reds of, 

7-11. 
Cones, fossil in the Wealden lieds, 7, 17. 
CJontinental equivalents of the Lower 

Greensand. 50, 51. 
Contortions in gravels, 211, 220. 
Conns (loDiiitor, 120. 121. 
Coombe Tower, Carstone near, 55 ; 

Chalk near, 85 ; Chert Beds of, 71. 
Copperas, 122. 

Coppin's Bridge, gravel near, 223. 
Coprolites, 36, 37, 81, 253. 
Corbula beds, 184, 185, 189, 192, 193, 

200, 201, 204-207. 
Corbula pisum, 185 ; C. vectensis, 185. 
Corfe, flora of, 105. 
Corve, Lower Greensand of, 44. 
Cotton, Mr. W., on fossils from the 

Bembridge Limestone, 162. 
Cowes. See East Cowes and West 

Cowes. 
Cowes, water supply of, 214 ; gravel 

near, 212-215. 



Cowleaze Chine, a deserted stream-bed, 

233 ; Perna Bed in, 24, 25 ; "Wealden 

Beds of, 12, J3, 15. 
Crackers Rock, fauna of, 48, 49 ; of 

Atherfield, 26, 27 ; of Compton Bay ; 

24. 
Crassatella sulcata, 120, 121. 
Creech Barrow, flora of, 105. 
Cretaceous Beds, flora of the, 105, 106. 
Cridmore, Lower Greensand of, 42, 43. 
Cripple's Path, 69. 

Cross Lane, Hamstead Beds, near, 203. 
Culver Cliff, Chalk of, 75, 78, 79, 88, 89 ; 

Chloritic Marl of, 81 ; fault in, 242 ; 

Gault and Upper Greensand of, 66, 

70 ; origin of the name, 1. 
Cuvier, on cavities in travertine, 161. 
Cyclas Bristovii, 190. 
(Ujjiridea spinigera, 3. 
Ci/pris cornn/rra, 14. 
Cyrcna, 5 ; ( '. ohiusa, 181 ; C pulchra, 

172 ; C. semisfriala, 173. 
"Cyrena cyeladiformis Bed," 130; " C. 

pulchra Bed," 1 30. 
Ct/tlterea ijicrassata, 144. 
Ctjtheridea montosa, 199. 



Decalcification, of Gault, 60 ; of gravel, 

214, 215 ; of Lower Greensand, 34. 
De la Harpe. So' La Harpe. 
Denudation, effects of, 210, 211, 223, 

230, 233, 236, 244, 248-250. 
Dickson's ('(ipNt, Kematura pupa bed 

near, 198. 
Ditrupa plana, 98-100. 
Docwra, Jle-srs., wells communicated 

by, 301, 302, 310. 
Dodpits, Bembridge Limestone of, 125. 
Dorchester, a watershed at, 250. 
Dorehill, well in Hamstead IV-ds at, 205, 

206. 
Dorsetshire, antichne of, 239 ; coast of, 

see Punfield ; thrust-plane in, 241. 
Downcnd ii-ick-yard, 94, 95, 104, 213 ; 

Hamstead Beds near, 204. 
Downs, 73, 76, 77 ; Chalk of the, 73-93; 

angular gravel on, 209, 210. 
Drainage, origin of the lines of, 248, 

250; in the Weald, 249. 
Drift wood, in Alluvium, 231-233, 236 ; 

in the Bembridge Marls, 181 ; in the 

Lower Greensand, 19, 22, 23, 31, 32, 

36-3", 46, 49, 54, 55 ; in the Wealden 

Beds, 3, 5-16. 
Dropping AVell, 213. 
Dangewood, Lower Greensand of, 44. 
Dan.sbury, Chert Beds near. 70. 
Durton Farm, Bembridge Limestone of, 

165 ; Hamstead Beds near, 202. 
DuviUier, M., on analysis of Chalk Rock, 

254. 
Duxmore Farm, Hamstead Beds near, 

203. 



Eades Farm, Headon Beds near, 140. 
East Afton, Lower Bagshot Beds of, 103. 
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East Cowes, Bembridge Limestone of, 

125, 158, 165 ; Headon Beds near, 

141, 142. 
Easton, Lower Bagshot Bids of, 103 ; 

gravel at, iiJS. 
Edwards, ^[v. F. E,, ooUcction by, 1 13 ; 

on turtles egi^s, 159, 162. 
Egypt Point, Bembridge Limestone of, 

165 ; boring at, 315. 
Elephant remains, 211, 222-22S. 
Elm Cottage, Bembridge Limestone of, 

165. 
Elm Grove (Newport), Bagsliot Beds at 

104. 
Elwes, ilr. J. W., fossils determined by, 

315, 316. 
Encroachment of the sea, effects of, 223, 

230, 233, 236, 24S-250. 
Englefield, ,Sir H., on St. Boniface 

Well, 92. 
Eocene Beds, 94-123. 
Eremuth, an old name for Yarmouth, 

163. 
Etheridge, JXr. R., fossils determined by 

310-313. 
Evans, Mr. Caleb, on the London Clay, 

100. 
Exogyra simiata, 25. 



Fairfields, S^and-rock Series at, 45. 

Tairy Hill, Bembridge Jlarls at, 174. 

Farnham, Upper (jrreensand of, 254, 
2.55. 

Earringford House, Bagshot Beds of, 
103. 

Faults, 8, 32, 43, 57, 242 ; at Ashey, 
100, 114. 115,241; at Carisbrook, 86 ; 
at Chillerton, 85 ; in Dorsetshire, 241 ; 
supposed, in the Medina Valley, 165, 
201. 

Fernhill, well at, 317. 

Ferns, in the Lower Greensand, 29 ; in 
the AVealden Beds, 8, 10, 15. 

Ferruginous Sands, 21 ; of Atherfield, 
26-30 ; of Compton Bay, 22, 23 ; of 
Punfield, 37, 38 ; of Sandown to Bon- 
church, 32-34 ; of Sandown to Culver, 
34-37; of the central Downs, 40-44 ; 
of the southern Downs, 44-47. 

Finchley, gravel near, 211. 

" Firestone," 66, 67, 69, 70. 

Firestone Copse, borings in, 202. 

Fish-remains, in Chalk, 91 ; in Gault, 
63 ; in Lower Greensand, 25, 36 ; in 
the Osborne Series, 148, 150, 152, 155- 
158 ; in Wealden Beds, 8, 14, 15. 

Fisher, Eev. 0., on the Bracklesham and 
Barton Beds, 101, 103, 109-113, 115, 
116, 118, 119. 

Fish-house, brick-earth at, 222. 

Fitton, Dr. H., on the Lower Greensand, 
18, 21, 24-33, 49, 50; on Shepherd's 
Chine, 233 ; on Wealden Beds, 4, 5. 

Five Houses, Lower Bagshot Beds at, 
103. 

Flint-implement, 222.' 

Flints, 77, 78. 



Flora, of the Bagshot Beds, 104-108 ; of 
the Bembridge Marls, 178, 181-183; 
of the Hamstead Beds, 190, 192 ''03' 

207. ■ ' 

Fluvio-marine Beds, 124-207. 

Folds, 239-247 ; age of the, 242 ; origin 
of the lines of drainage, 248-250. 

Folkestone Beds, 20, 49, 50, 52-.")4. 

Forbes, Brof. E., on the Chalk, 74 ; on 
the Chloritic IMarl, 80 ; on the Fluvio- 
marine Beds, 124, 126-128; on the 
base of the Gault, 55 ; on the Lower 
Greensand, 24, 26, 30, 47-49 • on 
tufa, 229, 230. 

Foreland, Bembridge Limestone of the, 
167-169 ; Bembridge Marls of the, 
171-173 ; gravel near the, 217. 

Forest Side, Hamstead Beds at, 195. 

Fox, Rev. W., on reptilian bones, 13. 

Freeplace, Hamstead Beds near, 199, 

Freestone, in the Upper Greensand, 
66-71. 

Freshwater, Bagshot Beds of, 103 ; 
Chalk of, 73, 74, 82, 92; spring at, 
228 ; valley deposits at, 22.3, 226-228 ; 
well at, 301, 302. 

Freshwater Church, Headon Beds at, 
139. 

Frogland, Chloritic Marl at, 81. 

Frome, origin of the vallev of the, 249, 
2511. 

FuUholding, Bembridge Limestone near, 
163; Hamstead Beds near, 199, 200; 
Headon Hill Sands at, 122. 

Fusus longrtvus, 120, 121; F. pijnis, 
120, 121. 

Gardner, Mr. J. S., on the ilora of the 
Bagshot Beds, 104-108 ; of the Bem- 
bridge Beds, 182, 183; of the Ham- 
stead Beds, 192, 206, 2u7 ; of the 
Reading Beds, 97, 106, in?. 

Garretts, Lower Greensand at, 43, 

Garstons, Chalk near, 85 ; Chloritic 
Marl at, 81. 

Gat Cliff, Upper Greensand of, 06, 72. 

Gatcombe, Alluvium near, 23.J ; Chalk 
ne?r, 87; Chert Beds at, 71; Chlo- 
ritic Marl near, 81 ; springs near, 65 ; 
structure of country near, 247. 

Gatten, clay-bed at, 46. 

Gaudry, Prof. A., on the Folkestone 
Beds, 53. 

Gault, of Compton Bay, 23, 55, 63 ; of 
Sandown, 35 ; of the Undercliff, 57- 
62, 64 ; slipping of the, 58, 59 ; 
springs from the, 64, 65 ; thickness 
and relations of, 52-55, 60, 63 ; used 
for brick-making, 251. 

Gervillia anceps, 27. 

Gibbs, R., 95. 

Gibson, Mr. T. F., on reptilian bones,. 
17. 

Gilbert, Mr. G. K., on Ladder Chine, 
237. 

Glacial age of the Plateau Gravels, 211. 

Glass-sands, 101, 104, 122, 123, 127, 
128. 
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Glauconite, analysin of, 255 ; in the 
Chalk, 76 ; in the Chloritic Marl, 66, 
79. 

Godalming, coprolite-bed near, 37 ; 
pclil.lL-bed at, 50. 

Godshill, Lower Green.sand of, 45-47 ; 
slipping of the Gault at, 58 ; source cf 
the Yar near, 235. 

Godwin-Austen, Mr. E. A. C, on the 
Fluvio-marine Beds, 124; on the 
gravel of Freshwater, 22G-228; on 
the Hanistend Beds, 193, 194 ; on the 
Wealden Beds, 4. 

Golden Hill, well at, 139, 301. 

Gore Cliff, Chalk on, 90 ; Chalk-talus 
on, 237 ; Chloritic Marl of, 81 ; Gnult 
of, 64, 66; landslips near, 61, 62; 
Iihohpliate diggings on, 253, 254 ; 
l'ji| CM' Greensand of, 66, 68, 69. 

Gossard Hill, Allurium near, 235 ; anti- 
cline near. 245 ; Gault of, 64 ; syn- 
cline lit, 71 ; XJpiicr (irci-n^aii'l of, 71. 

Gotten, S;iii(l-rock l-^erirs of, 45. 

Grand Arch, the, 75. 

Grange (Uiine, brick-earth at, 224; 
elephant-remains at, 22;, 224 ; source 
(if the stream of, 232 ; Wealden Bed-; 
oi. 11, 

Grantham, Mr. E. F., well communicated 
by, 311!. 

Gravel^, 208-228 ; classification of, 208. 

Great Pan, Bembridge Limestone near, 
165; Hamstead Beds near, 202. 

Great Park, Bembridge Limestone near, 
163 ; Hamstead Beds near, 200 ; Hea- 
don Hill Sands near, 122. 

Great hikmI C'op^e, springs at, 65 ; Upper 
Greeli^iilM-l of, 7". 

Green-coated nodules in the Chalk-with- 
flints, 7H. See also Chalk Rock. 

Grfes du Soissonnais, flora of the, 105. 

Gun Hill, Lower Greensand of, 44. 

Gunville, Barton Clay at, 119; Bem- 
bridge Limestone near, 163 ; gravel 
at, 215 ; Hamstead Beds at, 195, 200 ; 
Headon Hill Sands of, 122, 123; til- 
ting of sti;ita at, 2 14. 

Gurnard Bay, Bembridge Linicstfme of, 
125; Bembridge Marls of, 176-178; 
Hamstead Beds of, 176 ; Insect Lime- 
stone of, 176-178 ; Osborne Series 
near, 150. 

Gurnard Ledge, Bembridge Limestone 
of, 158, 164., 165. 

Hamstead, age of the beds at, 125, 126 ; 

Bembridge Marls of, 178-182; gravel 

at, 215 ; Hamstead Beds of, 184-193, 

196. 
Hamstead Beds, 184-207 ; at Ashlake, 

174, 202; at St. Helen's, 174; tilting 

of the, 212-244. 
Hamstead Ledge, Bembridge Limestone 

of, 158, 163 ; clay-ironstone near, 252. 
Handfast Point, fault at, 241. 
Hanover Point. See Brook Point. 
Hardingshute, Hamstead Beds near, 202. 
Haring, flora of, 105. 



Harpe. See La Harpe. 

Haslemere, Perna Bed at, 48. 

Haslett, Lower Greensand of, 41, 44. 

Hassall, Dr. A. H., analysis by, 33. 

" Hassock," 66. 

Haven Street, Hamstead Beds near, 204; 

wells at, 303. 
" Hazel-nut Gravels," 231-234. 
Head Down, Upper Greensand of, 66, 72. 
Headon Beds, 124-147 ; erosion at the 

base of, 144; of Colwell Bay, 149. 
Headon Group of Prof. Judd, 127. 
Headon Hill, Bembridge Limestone of, 

158-160, 160 ; Bembridge Marls of, 

181, 182; gravel on, 216; Headon 

Beds of, 124-131, 134, 136, 137; 

Osborne Beds of, 148-150. 
Headnn Hill Sands, 101, 109, 117-123, 

127, 130, 133, 135, 139. 
Headon Limestones, character of, 159, 

161. 
Heasley Lodge, Carstone near, 56 ; 

Chalk near, 87 ; Sand-rock Series at, 

44. 
Pleathfield, Hamstead Beds near, 203. 
Heer, Bev. Dr. I)., on the flora of the 

Bagsliof Beds, 105, 107. 
Helix globosa, 159. 

Hewett, Major E. A., wells communi- 
cated by, 310-313. 
Hinde, Dr. G. J., on the Chert Beds, 67. 
Hill Cross, Bembridge Jlarls at, 181. 
Hill Farm, Bembridge Limestone at, 160. 
Hill lleail, Bracklesham Beds at, 113. 
Hillis Farm, Hamstead Beds near, 19 7. 
Hill, Jlr. AV., on green nodules in the 

Chalk, 78, 79. 
Hng's Back, the, 240. 
/Jnli/sfei- planus, zone of, 92. * 

Hooker, Sir .1., on the flora of the 

Ilea ding Beds, 97. 
Horestone Point, l!embrid2;e Limestone 

of, 107; Bembridge :\larls of, 173; 

( >vb,,nie Beds at, 156, 157. 
Horringford, anticline at, 43 ; gravel at, 

219, 221, 251 ; Lower Greensand at, 

43. 
lliirseledge, 33, 49. 
Horse Sand Fort, well at,_310-312. 
llowj;ate Farm, brick-earth near, 221, 

2 '^2 
How Ledge, 132, 136-138 ; thrust-planes 

near, 242. 
Hulke, ]\Ir. J. W., on reptilian remains, 

11-13. 
Hunny Hill, Hamstead Beds at, 200. 
Hydraulic cement, 251. 
Hydrobia Chasteli,, 175, 189, 190. 
" Hypsilophodon Bed," 13, 15, 17. 
Hythe Beds, 21. 

Ibbetson, Capt. L. L. B., on a supposed 
unconformity, 90 ; on Bembridge 
Limestone, 169 ; on phosphatic 
nodules, 253, 254; on Lower Green- 
sand, 24, 26, 30, 32, 33, 47-49 ; on 
Upper Greensand, 67. 

Idlecombe Down, 86. 
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Iguanodon bones, 7, 13, 17; footprints 

of, 7. 
" Insect limestone," 171, 176-178, 182. 
Inverted beds, 104. 
Iron ore, 252 ; grains of, 35, 36, 40, 43, 

64; oolitic, 28, 29, 33, 41, 59. 
Itcball, Carstone at, 58 ; Sand-rock 

Series at, 45. 

Jones, Prof. T. E., on cyprids, 14, 175, 
178, 298,299. 

Judd, Prof. J. W., on Oligocene Beds, 
126, 127, 135; on Punfield, 4, 38, 
39 ; on Lower Greensand, 4, 19, 50, 
51 ; on Wealden Beds, 4, 17. 

Jukes-Browne, Mr. A. J., on Chloritic 
iXarl, 80 ; on " Vectian," 20. 

Keeping, ]\Ir. H., on Bembridge Lime- 
stone, 160 ; on Bracklesham and 
Barton Beds, 115, 118-120 ; on 
Hamstead Beds, 193, 194, 200; on 
Headon Beds, 127, 136-139, 143, 144. 

Kern, Carstone near, 56 ; Chalk at, 87 ; 
Sand-rock Serif? at, 44. 

Kinder, Mr. A., well communicated by, 
305, 306. 

King's l^iiaT, Bembridge Limestone of, 
166 ; Osborne Beds of, 152. 

Kingston, Lower Greensand of, 29, 42, 
44 ; watershed at, 248. 

Knighton, Carstone near, 56 ; Saud-rock 
Series at, 44 ; springs near, 65 ; Upper 
Greensand at, 72 ; wells at, 304. 

Knock Cliff, Carstone at, 59 ; Gault of, 
64 ; Sand-rock Stries of, 34. 

Knowles, Carstone near, 57. 

Ladder Chine, gravel of, 234; origin of, 
237 ; Lower Greensand of, 28. 

La Harpe, Dr. P. de, on the Bagshot 
Beds, 105. 

Lake, Lower Greensand of, 47. 

Lancing, Reading Beds at, 97. 

Landslips, 60-62, 72. 

Lee Parra, Hamstead Beds near, 199. 

Lenbam, Pliocene Deposits of, 242. 

Lepidosteiis, 150, 152, 158. 

Lessland, Lower Greensand of, 45. 

Lewisham, "Woolwich Beds at, 107. 

Lienite, in the Bracklesham Beds, 109, 
TlO, 112-114, 116, 117; in the Lower 
Greensand, 22, 23, 26, 31, 32, 36, 37, 
49, 54, 55 ; in the Wealden Reds, 5- 
13, 15, 17 i phosphatic, 252. 

Limncca longiscata, 146. 

Linstone Chine, 132, 138. 

Little Chessell, Headon Beds of, 139, 
140. 

Little Duxmore, Bembridge Limestone 
of, 165 ; Hamstead Beds near, 203. 

Little Kitbridge, Hamstead Beds near, 
200. 

Little Lynn Common, gravel on, 214 ; 
Hamstead Beds at, 204, 205. 

Little Nunwell, Bembridge Limestone 
of, 165; Headon Hills Sands near, 
123. 



Little Pan, Bembridge Limestone near, 
165 ; Hamstead Beds near, 202, 203. 

Little Sh ambler's Copse, Bembridge 
Limestone of, 165. 

Little Stairs Point, fault at, 242, 245 ; 
gi-avel of, 219 ; Lower Greensand of, 
47. 

Little Whitcombe, anticline at, 43. 

" Lobster Beds," 24, 26, 27. 

Lock, Mr., wells communicated by, 306, 
308. 

London Basin, Bagshot Beds ot the, 101, 
109 ; syncline of the, 239. 

London Clay, 97-100 ; basement-bed of 
the, 97-99 ; flora of the, 105, 106. 

Longford House, well at, 303. 

Longlauds, Bagshot Beds at, 104. 

Long Lane, Hampstead Beds near, 203. 

Lower Bagshot Beds, 101-109. 

" Lower Freshwater Formation " of 
Webster, 124, 125. 

Lower Greensand, 4, 18-20, 25, 33, 35, 
47-49; glauconiteof, 25.J; phosphates 
in, 2.-j2, 253 ; of AthorSeld, 24-32 ; 
of Bouchurch, 34, 59 ; of Culver Cliff, 
35-17, 57 ; of Punfield, .37-39 ; of 
Sundown, 32, 34-37 ; of Shanklin, 33, 
34, 59. 

Lower Hamstead, Hamstead Beds near, 
196. 

Lower Hide brick-pit, 33, 46. 

Luccomb Chine, Carstone near, 59 ; 
dip of strata near, 245 ; Lower Green- 
sand of, 33, 34 ; old source of the Yar 
near, 236; Upper Greensand near, 
69. 

L3'nn Farm, Headon Hill Sands near, 
123. 

Main Bench, 75, 93. 

Maiden, Rev. C, on rainfall, 256. 

Malm Rock, 66-72. 

Mammalian bones in the Hamstead Beds, 

194. 
Mann, Mr. J. R., on rainfall, 256. 
Mantell, Dr. G. A., on Palmacites, 169 ; 

on reptilian bones, II, 17, 68 ; on 

the " Pine Raft," 6, 7. 
Margate, Chalk of, 93. 
Marks Corner, Hamstead Beds near, 

200. 
Marshfield, Bembridge Limestone near, 

163. 
Marvel, anticline at, 43 ; Carstone at, 

56 ; Sand-rock Series at, 42. 
Meden, an old name for the Island, 1 . 
Medina, 218 ; Alluvium of the, 235 ; 

borings along the, 175, 198, 201. 
Medina Cottage, Hamstead Beds near, 

198. 
Medina Valley, age of the, 212 ; Lower 

Greensand of the, 45 ; valley deposits 

of the, 222, 223. 
Melania fasciata, 185, 192. 
Melania tiirritisssima, 181 ; range of, 

174. 
Melanopsis carinata, 182 ; M. suhfusi- 

formis, 1 45. 
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^[elbourn Rock, 76, 83-90, 92. 
Jlersley Down, 87, 93 ; gravel on, 210. 
Merston, Lower Greonsand of, 43. 
Mew & Co.'s AVell, 140, 165, 176, 200, 

305, 306. 
Me.TL-r, Mr. C. J. A., on the Cliloritic 

Marl, 80 ; on the Lower Greensaud 

37, 50; on the Punfield fossils, 38, 

39 ; on the Wealden Beds, 4. 
MicrcL^tcr corangituium, zone of, 93 ; 

M. cor-testudmariuiii , zone of, 92. 
Middle Bagshot Beds, 101, 109-117. 
Middleton, Headon Beds of, 137. 
;\Iidhurst, Folkestone Beds of, 50 ; 

Gault of, 53, 54. 
Miocene flora, 107. 
JlioeeDf period, Hamstead Beds formerly 

referred to the, 184. 
Jlonk's Bay, Carstone of, 59 ; Sand-rock 

Series of, 34. 
Monocline, effect of on the apparent 

thickness of strata, 97. 
Monte Bolca, flora of, 105, 107. 
Mornhill Farm, Headon Hill Sands near, 

133. 
^Morris, Prof. J., on the Bembridge Lime- 
stone, 168 ; on the Bembridge Marls, 

179, 180. 
Morton Farm, Lower Greensand near, 

44. 
:\Iottistone, Chalk near, 83, 84, 93 ; 

Lower Greensand of, 40. 
Mount Joy, 86. 
Mount Misery, gravel on, 213. 
Mud-rivers of Gault, 58, 59. 
Mull, flora of, 107. 
jyiurex asper, 120, 121. 
31^t/a minor, 192. 
Mylne, Mr., well communicated by, 310. 

Needles, the, 73, 75, 93. 

" Nematura Beds," 189-191, 195-200, 

202. 
JVematura pupa, 190. 
" Neritina Bed," 130, 132, 136, 139, 146. 
Nesbit, Mr. J. C, on phosphates, 253, 

254. 
Nettlestone, Osborne Beds at, 152-157. 
Newbarn, Chalk near, 85. 
Newbrid;^u, Bembridge Limestone of, 

158, 1B3 ; gravel at, 215 ; Headon 

Beds near, 140. 
Newbury, Mr., well communicated liy, 

316. 
Newchurch, Alluvium near, 236 ; anti- 

cUdl' near, 44 ; gravel at, 219 ; Lower 

Greensand at, 43, 47. 
Newclose Farm, Bembridge Limestone 

near, 163. 
Newclose House, Carstone at, 56. 
New Ditch Point, 82. 
New Farm, Hamstead Beds at, 204. 
New Forest, gravels of the, 211. 
Newman, Mr. F., wells communicated by, 

304. 
Newport, Alluvium at, 235 ; Bagshot 

Beds at, 104 ; Bembridge Limestone 

at, 1G5; Bembridge Marls at, 176; 



brick-earth at, 222 ,- Hamstead Beds 

near, 191, 192, 195, 200-203; Headon 

Beds at, 140, 142; Osborne Beds at, 

148; Reading Beds at, 94; wells at, 

305-308. 
Newport Down, shattered flints on, 78. 
Newport Waterworks, well at, 301. 
Newton, Mr. E. T., on Uracklesham 

fossils from Ashey, 115; on the 

Wealden reptiles, 259. 
Newtown, Bembridge Limestone near, 

163, 164 ; blown sand of, 237 ; fold in 

the strata near, 243 ; Hamstead Beds 

near, 196; " Insect limestone" near, 

177 ; Osborne Series near, 150. 
Ningwood, Hamstead Beds near, 199. 
Ninbam, gravel at, 221, 
Niton, Carstone near, 57 ; Sand-rock 

Series near, 32 ; source of the Yar at, 

221 ; springs at, 65. 
Node's Point, Bembridge Limestone of, 

167. 
Nodes, the, 93. 
Noke Farm, Hamstead Beds near, 200, 

201, 204. 
Noman Fort, well at, 312, 313. 
Norman, Mr. if., on landslip.^, 61, 62; 

on ITpper Greensand, 66, 69. 
Norris Castle, Bembridge Limestone at, 

165; Headon Beds near, 141, 142; 

gravel near, 214. 
North Downs, Pliocene Beds on the, 

242. 
North Park, Bembridge Limestone near, 

163 ; Hamstead Beds near, 200. 
Northwood, gravil at, 2 14 ; Hamstead 

Beds near, 200, 201. 
Norton, Bembridge Limestone near, 162; 

Bembridge Marls near, 181. 
Norton Green, gravel at, 216. 
Nummulites in the Barton Clay, 118, 

120; in the Bracklesham Beds, 111- 

113, 117. 
Nunwell, compression of beds at, 243 ; 

Hamstead Beds near, 203. 

Oakfield, gravel near, 21 7. 

Oldhaven Beds, 97-99. 

Oldpepper rock, 82. 

Oligocene Beds, 124-207; thickness of 
the, 127. 

Osborne Beds, 126, 127, 148-158 ; lime- 
stone, 148-150. 

Osborne, Bembridge Limestone of, 166 ; 
gravel near, 214 ; Hamstead Beds 
near, 201 ; Headon Beds of, 141, 142 ; 
Osborne Beds of, 148, 151 ; rainfall at, 
256. 

Ostreacallifera, 193, 194; O.flabetlula, 
144 ; O. vectensis, 182. 

Owen, Prof. Sir R., on reptilian bones, 
13. 

Pagham, Sand-rock Series at, 42. 
Paine, Mr. J. M., on phosphates, 252, 

253 ; on soluble silica, 254, 255. 
Palajolithic implement, 222. 
Pallance, Hamstead Beds at, 197. 
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Palmer's Brook, Hamstead Beds near, 

201. 
Palmer's i'arm, {jravel near, 213. 
Paludina lenta, 146 ; P.fliwiorum, 3. 
Panopaa inUruudia, 99, 100 ; P. minor, 

192 ; P. plicafa, 27. 
Paper-shales, 3, 8, 10, 13. 
Paris Basin, correlation with the, 105, 

125, 126. 
Parkhurst Forest, aUnu-works in, 2.J2 ; 
gravel ol', 214; Hamstead Beds of, 
184, 191-195, 200, 204 ; wells at, 308. 
Parkinson, itr. C, on the Upper Green- 
sand, 66, 68, 80. 
Parsons, ilr. T., wells communicated hy, 

306-309. 
Pattison, Jlr., on analysis of Chalk, 255. 
Peacock Hill, Bembridge Limestone of, 

166. 
Peat, 235, 236. 
Pecten asper, zone of, 79, 80 ; P. recon- 

ditus, 120, 122. 
Pennant, Mr. T., on Brading Harbour, 

1, 236. 
Perna Bed, at Atherfield, 24-26; at 
Compton Bay, 21 ; at Punfield, 38, 39 ; 
at Sandown, 35, 36 ; pebbles in the, 
19, 25, 35, 38, 39. 
Perna Mulleti, 24. 
Petersfield, Folkestone Beds at, 50. 
Phillips, Prof. J., on the term " Vec- 

tian," 2. 
Phipson, Dr. T. L., on analyses of fossil 

wood, 252, 253. 
Pholadomya margaritacea, 99. 
Phorus agglutinans, 120, 121. 
Phosphat'ic nodules, 6, 22, 25, 35-38, 50, 
53, 55, 57, 68, 70, 76, 79-81, 252-254. 
Physical features, 1, 2, 248-250. 
"Pine-raft," 6, 7, 11,252. 
Pmna affinis, 100. 

Pipe-clay in the Bagshot Beds, 101-108. 
Place Brick-yard, 197, 198, 214. 
Planorbis discus, 161; P. enomphalus, 

146. 
Plant-bed in the Osborne Series, 148, 

150, 152, 155, 156, 158. 
Plants of the Bagshot Beds, 104-108 ; 
of the Bembridge Marls, 178, 181- 
183 ; of the Hamstead Beds, 190, 192, 
203,206,207 ; of the Beading Beds, 97, 
106, 107 ; of Sheppey, 105, 106, 108. 
Plastic Clay, 94-97. 
Plateau Gravels, 208-220. 
" Platnore," 60. 

Player, Mr. J. H., on glaucomte, 255. 
Porchfield, Bembridge Limestone ot, 

164 ; Hamstead Beds near, 196, 197. 
Portsdown anticline, 239, 240. 
Potamoq/pris Brodiei, 178. 
Potamomya plana, 145. 
Pottery clays, 94. 
Poundgreen, Headon Beds of, 139. 
Prawns in the Osborne Beds, 157, 158. 
Presfoi-d, Sand-rock Series at, 41. 
Preston, gravel at, 216. , ,„, 

Prestwich, Prof J., on the Bagshot Beds, 
101 ; on the Bembridge Limestone, 



169 ; on the Bracklesham Beds, 109- 

113 ; on the London Clay, 97, 98 ; on 

the Reading Beds, 94. 
rrice, Mr. F. G. H., on the Gault, 53, 

65. 
Priory, Bembridge Jlarls near the, 174. 
Priory i'oint, Osborne Beds at, 154, 156, 

157. 
Proteacea in the Eocene Beds, 108. 
Psammobia compressa, 120, 121. 
Pseiidocythere Bristovii, 175. 
Puckpool Farm, Osborne Beds at, 154. 
Pulborough, base of the Gault at, 53, 

54 ; Folkestone Beds at, 50 ; shale-bed 

at, 20, 50. 
" Punfield Beds," 4. 
Punfield, Chalk at, 89, 90 ; Gault and 

Upper Greensand at, 66, 82 ; Lower 

Greensaud at, 4, 18, 19, 37-39, 51, 

52 ; Wealden Beds at, 4, 8, 9. 
Purbeck, a watershed in the Isle of, 250. 
Pj-le, Lower Greensand at, 44. 

Quarr Abbey, Bembridge Limestone at, 

166. 
Quarrels Copse, Hamstead Beds at, 206. 

" Race," 195. 

" Rag," 66, 69, 70. 

Rainfall, 256. 

Ramsay, Sir A., on Bembridge Lime- 
stone, 168 ; on Bembridge Marls, 179, 
180 ; on coal-seams in Alum Bay, 
110; on the eroded surface of the 
Chalk, 95. 

Rams Down, 66, 71. 

Reading Beds, 94-97 ; used for pottery, 
251. 

RedclifiF, 18, 35-37 ; Carstone of, 57 ; 
phosphates at, 50, 253. 

Redhill, Carstone at, 58 ; Sand-rock 
Series at, 45. 

Eedway, Lower Greensand of, 43. 

Eenevier, M., on the Lower Greensand, 
50, 51. 

Reptilian bones, 259, 260; from the 
Upper Greensand, 66, 68 ; from the 
Wealden Beds, 7, 11-13, 15-17. 

Rew Down, 248, 250. 

Rew Farm, Chalk of, 91. 

Rew Street, gravel at, 215. 

Rhinoceros, 211. 

Ricketshill, Hamstead Beds at, 204. 

Rill, Gault at, 64 ; Sand-rock Series at, 
46. 

'< Rise of Yar," 228. 

River-systems, 248-250. 

Koad-metal, 67,72,210,213, 218,219, 
221, 234, 251. 

Rock, Carstone at, 55 ; Sand-rock Series 
at, 41. 

Rocken End, Lower Greensand near, 30, 

31. 

Rolls Bridge, Hamstead Beds near, 197. 
Rookley, brick-pit at, 251 ; Carstone 

near, 56 ; Upper Greensand at, 71. 
Roots in Bembridge Marls, 190, 195. 
Eoslin, Carstone near, 56. 
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Rostellaria rimosa, 120, 121. 

Eoud, clay-bed near, 45. 

Roughland, 5, 6. 

Eowborough, 86. 

" Rubstone," 66, 67, 69, 70. 

Buffin's Copse, gravel at, 214, 215. 

EussoU's Farm, clay-bed near, 45. 

Kyde, Bembridge Limestone at, 166, 

167 ; Bembridge Marls near, 174 ; 

Fluvio-marine Beds at, 125 ; gravel 

near, 216, 217 ; Osborne Beds at, 153. 
Eyde House, Osborne Beds at, 152, 153, 

156. 
Eyde Waterworks, London Clay at, 97 ; 

wells at, 304, 305. 



Sainham, Sand-rock Series at, 45. 

St. Boniface Down, 91 ; gravel on, 210, 
251. 

St. Boniface Well, 91, 92. 

St. Gatherioe's Doivn, a watershed, 248 ; 
Carstone of, 58 ; Chalk of, 90 ; chalk- 
talus on, 2.j7 ; dip in, 245, 246 ; fault 
in, 242 ; gravel on, 210 ; landslip 
near, 62 ; phosphate-diggings, 253, 
254 ; Sand-rock Series of, 45 ; source 
of the Yar, 223, 235 ; Upper Green- 
sand of, 66, 72. 

St. George's Down, gravel on, 211-213, 
219, 251 ; Lower Greensand of, 43. 

St. Helen's, Bembridge' Limestone of, 
167, 174; Bembridge ilarls of, 171, 
173, 174; gravel at, 216, 217; 
Osborne Beds at, 154-157 ; Hamstead 
Beds at, 174, 202 ; wells at, 309, 810. 

St. Helen's Series, 148-1.58. 

St. Lawrence, Chalk near, 91 ; Chloritic 
Marl at, 81 ; rainfall at, 256. 

St. Martin's Down, dip in, 246 ; Upper 
Greensand of, 66, 72. 

Salter, Mr. .T. W., on the junction of the 
Woalden and Lower Greensand, 48. 

Snltmoor Copse, Lower Bagshot Beds 
in, 104. 

Sandford, brick-pit at, 33 ; gravel near, 
219, 221 ; Lower Greensand of, 33, 
45,46. 

Sandgate Beds, 21, 49, 50. 

Sand in the Hamstead Beds, 191, 192, 
201, 203, 2U4. 

Sandown, anticline at, 5, 16,42-44, 240, 
245-247 ; brick-pit at, 251 ; Gault 
near, 64 ; gravel near, 219 ; Lower 
Greensand near, 32-37 ; Wealden 
Beds, 16, 17. 

Sandown Level, 236. 

Sand-rock Series, 20 ; correlated with 
the Folkestone Beds, 49, 50, 52-54; 
of Atherfield, 30-32; of Bonchurch, 
34 ; of Compton Bay, 22-23 ; of 
Culver, 35, 36 ; of Punfield, 37, 38 ; 
of the Central Downs, 40-44 ; of the 
Southern Downs, 44-47. 

Saxby, Mr. S. M., on a crayfish, 66. 

Sconce, Bembridge Limestone of, 158, 
160-162; Bembridge Marls of, 181; 
bricks used at, 222. 



Scratchell's Bay, 75, 79. 

Sea 'View, Bembridge Limestone of, 1 67 ; 

Bembridge Marls at, 174 ; brick-earth 

near, 221 ; Osborne Beds at, 152, 156. 
Sedgwick, Prof. A., on the Fluvio-Marine 

Beds, 125. 
Sedmore Point, 5-7, 11, 16. 
Seeds in the Bembridge Marls, 181, 182. 
Selsey, Bracklesham Beds of, 109, 113, 

117 ; gravel at, 217. 
Sbalcombe, Bembridge Limestone near, 

163 ; vertical beds at, 244. 
Shalcombe Down, 83, 84, 93 ; Chalk 

Eock of, 254. 
ShaMeet, Bembridge Marls near, 181 ; 

Hamstead Beds near, 199 ; Lower 

Bagshot Beds near, 103. 
Shambler's Copse, Bembridge Marls 

near, 175. 
Shanklin, anticline near, 245 ; an old 

source of the Yar, 236 ; brick -pit near, 

251 ; Carstone near, 59 ; clay-beds 

near, 50; gravel near, 219; iron- 
pyrites at, 2.32 ; phosphates at, 253 ; 

quarries near, 251 ; Sand-rock Series 

near, 46, 47 ; Upper Greensand at, 69 ; 

water-works at, 65. 
Shanklin Chine, 33. 
Shanklin Down, 92 ; a watershed, 248 ; 

gravel on, 210. 
" Shanklin Sands," 20. 
Shanklin Spa, 32, 33. 
Sharman, ilr. G., on fossils from Ashey, 

115. 
Sheat, anticline near, 71. 
Shecpwash, Carstone at, 58. 
Shepherd's Chine, Alluvium of, 232, 

234 ; M'eaklec Beds of, 13-15. 
Sheppey, flora of, 105, 106, 108. 
Shide, brick-earth near, 222. 
Shingle (in gravel), 215-217. 
Ship Chine, 15. 
Ship Ledge, 1 1 . 
Shippard's Chine, Alluvium of, 230-232, 

234 ; gravel of, 225, 226 ; Wealden 

Beds of, 8. 
Shorwell, Chalk near, 85, 86 ; Chert 

Beds at, 71 ; Lower Greensand of, 41 ; 

spring at, 65, 232. 
" Shotterwick," 66, 69. 
Sibbecks, Sand-rock Series at, 45. 
Signal House in Parkhurst Forest, 

borings near the, 194, 200. 
Silica in the Chalk, 77 ; in the Upper 

Greensand, 67. 
Silicified shells in the Headon Beds, 

141. 
Simms, Mr. F. W., on the Gault, 64 ; on 

the Lower Greensand, 24. 
Skinners Grove Tile Works, 197. 
Skinner's HiU, gravel at, 219 ; Lower 

Greensand at, 44. 
Slide faults, 241, 242. See also Ashey. 
" Slipper," a name for clay, 60. 
Small Moor, Lower Greensand of, 41, 

44. 
Smith, Mr. E. J. A'Court, on the Bem- 
bridge Beds, 176-178. 
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Smith, Mr. F., on the Bemhridge Beds, 

177. 
Solent, 1 ; an old river-valley, 211, 249. 
Sotyka, flora of, 105. 
Soworby, Mr. G. B., on the Headon 

Beds, 125. 
Spain, Neoeomian Rooks of, 51. 
Spithead Defences, -wells at the, 310- 

313. 
Sponges, in the Chalk, 78 ; in the Upper 

Greensand, 67. 
Springs, 64, 65, 7], 72, 82, 232, 236. 
Spur Lake, Bemhridge Limestone of, 

164. 
Stag Rock, gravel on, 227. 
Standen, Carstone near, 56 ; Sand-rock 

Series at, 43 ; Upper Greensand at, 

71. 
t^tiplers. gTjvel near, 213 ; Hamstead 

Beds at," 203, 204 ; well at, 313. 
Star Inn, quartz-grit near, 42. 
Steuhury T)o\vn, 91 ; gravel on, 210. 
Sticelett, Hamstead Beds of, 196, 197; 

Bembridue Limestone near, 165 ; 

Bemhridge Marls of, 176. 
-Stone, Lower Greensand at, 43. 
Stoiiesteps, Hamstead Beds near, 199. 
Stroud '\\'ood, Hamstead Beds near, 

202, 2u4. 
Stuhhrngton, Bracklesham Beds at, 113. 
Studland, flora of, 105, 107. 
Summerhouse Point, Osborne Beds at, 

154, 156, 157. 
Sim Corner, 83 ; flints at, 78. 
Sussex, the Lower Greensand of, com- 
pared, 50. 
Syncliues, 239-247 ; of Gossard Hill, 

71 ; of the Hampshire Basin, 249; of 

the London Basin, 249. 
Swainstone, Bemhridge Limestone near, 

163 ; London Clay near, 97. 
Swanage, 3. 
Switzerland, the Neocomian Rocks of, 

50, 51. 

Tawney, Mr. E. B., on the Headon Beds, 
127, 136-139, 143,144. 

Taylor, Jlr., wells communicated by, 
306. 

TeaU, ilr. J. J. H., on Carstone, 52, 53 ; 
on glauconite, 255. 

Terebratula sella, 28. 

Terraces of river-gravel, 220-228. 

Thames, the valley of the, 249. 

Thorley, Bemhridge Limestone near, 163. 

Thorness Bay, Bemhridge Limestone of, 
164, 165 ; Bemhridge Marls of, 176 ; 
fold near, 243. 

Thorness, Bemhridge Limestone near, 
164; gravel at, 215; Hamstead Beds 
of, 196, 197. 

Thorness Point, Bemhridge Marls at, 
178. 

Thrust-planes. See Slide-faults. 

Tilley & Sons, Messrs., well communi- 
cated by, 313, 314. 

Tinker's Lane, gravel at, 214 ; Ham- 
stead Beds at, 197. 



Topley, Mr. W., on the Folkestone Beds, 

53 ; on the Weald, 249. 
Totland Bay, Headon Beds of, 126, 128- 

138 ; tufa in, 229, 230. 
Towuend, Mr., wells communicated by, 

303. 
Travertines of the Paris Basin, 161. 
Trees, fossil in the Wealden Beds, 6-11, 

13, 15 ; in Alluvi m, 231-233, 236. 
Trial-borings in the Hamstead Beds, 

191, 193. 
" Trigonoccelia Bed," 136. 
Tufa, at Widdick Chine, 229, 230 ; at 

York's Farm, 230. 
Tufaceous character of the Bemhridge 

Limestone, 161. 
Tunnel, at Ventnor, 72. 
Turritella imbricataria, 1 17. 
Turtle-eggs, supposed, 159, 162, 
Tyne Hall, gravel at, 217. 
Typhis pmigens, 120, 122. 

Unconformity, supposed, between the 
Eocene and Oligocene Series, 124, 
125. 

Underclay in the Bracklesham Beds, 
110. 

UnderclifF, Chloritic Marl of the, 79-81 ; 
Gault of the, 57-62, 64 ; landshps of 
the, 60-62 ; rainfall of the, 256 ; 
Upper Greensand of the, 65, 66. 

Unio Gibbsii, 190; U. Solandri, 14.3; 
U. valdensis, 7. 

Upper Bagshot Beds, 101, 109, 117-133, 
127. 

Upper Cockleton, Hamstead Beds at, 
197. 

Upper Freshwater Formation of Web- 
ster, 124, 125. 

Upper Greensand, 65-72 ; building- 
stone in the, 251 ; phosphatic nodules 
in the, 253 ; soluble silica of the, 254, 
255. 

Upper Hide, clay bed at, 47- 

Upper Marine Formation of Webster, 
124, 125. 

Upper Neocomian. See Lower Green- 
sand. 

Upper Yard, quartz-grit near, 42. 

Upton Mill, Hamstead Beds near, 204. 

Utrillas, Neocomian Rocks of, 51. 

Valley Gravels, 208, 210, 211, 220-228. 
" Vectian,' ' name proposed for the 

Fluvio-marine Series, 2 ; for the Lower 

Greensand, 20. 
" Vectine," name proposed for the Lower 

Greensand, 20. 
Vectis, the Roman name for the 

Island, 1. 
Ventnor, Chalk near, 91 ; Chloritic Marl 

near, 80, 81 ; dip near, 246 ; quarries 

near, 251 ; Upper Greensand of, 69 ; 

water supply of, 65. 
"Venus Bed," 129, 132, 136, 140, 144. 
VignoUes, Mr., boring communicated by, 

315. 
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Voelcker, Dr., on an analysis of chalk, 

255. 
Valuta luctatrix, 120, 121. 
Von Buch, or travertines, 161. 



Wackland, Lower Greensand at, 44. 

Wall Lane, Bembridge Limestone of, 
165. 

Walpen Chine, Gravel, &c. of, 234, 235 ; 
Lower Greensand of, 28-30. 

Warden Ledge, 133, 138. 

Warden Point, diagram of the cliffs 
near, 14tf. 

Warminster Beds, equivalents of the, 67, 
80. 

\\'arren Hill, Lower Greensand of, 44. 

Watch House Point, Bembridge Lime- 
stone of, 167 ; Osborne Beds of, 154. 

Watcombe Bay, 92. 

Water-lily bed in the Hamstead Beds, 
189, 192. 

Watersheds, 235, 248-250. 

Wutford, age of gravel near, 211. 

Way, Mr. J. T., on phosphates, 252, 
253 ; on soluble silica, 254, 255. 

Weald, anticline of the, 239, 240, 242 ; 
drainage system of the, 249. 

Wealden Beds, 3-17 ; equivalents of the, 
4 ; marine fossils in the, 4, 13 ; of 
Brook and Atherfield, 11-16; of Brook 
and Compton Bay, 5-H ; of Sandown, 
16, 17 ; phosphates in, 252; relations 
to the Lower Greensand, 4, 18, 19, 25, 
35, 47 ; thickness of the, 3, 7-11, 13- 
17. 

Wealden Shales, 3-5, 8-10, 12-19 ; used 
for bricks, 251. 

Weathering of Lower Greensand, 34. 

Webster, Mr. T., on a fault, 241 ; on 
"hazel-nut gravels," 231; on the 
Chalk, 75 ; on the Enst End landslip, 
61 ; on the Fluvio-marine Beds, 124, 
125 ; on the " Pine Eaft," 6. 

Week Down, a watershed, 250. 

Week Farm, Chalk of, 91. 

\Vellow, Bembridge Limestone of, 158, 
163 ; Osborne Series near, 150. 

Werror Brickyard, 198. 

West Court, Sand-rock Series near, 41. 

West Cowes, Bembridge Limestone of, 
125, 158, 165; Bembridge Marls of, 
176, 177 ; Osborne Beds of, 148, 150 ; 
well at, 140, 175, 176, 198, 313-315. 

West Medina Cement Works, 175, 176, 
198-200, 306-308. 

Weston Chine, Headon Beds of, 133, 
137. 

Westover, Lower Bagshot Beds at, 103 ; 
gi'avel near, 210. 

Whale Chine, Alluvium of, 234 ; Lower 
Greensand of, 28. 

Wheatlow Brook, Headon Beds of, 139. 

"Whills," 66, 69. 

Whippance, Hamstead Beds near, 197. 

Whippingham, Bembridge Marls near, 
175 ; gravel near, 214 ; Hamstead 
Beds near, 201. 



Whitaker, Mr. W., on Chalk, 83, 84, 86- 
88 ; on Chalk Rock, 75 ; on flinto, 78 ; 
on London Clay, 97, 98 ; on Reading 
Beds, 95, 96 ; wells communicated by, 
301,304,315,316. 

Whitcombe, Chert Beds at, 71. 

" White Band," the, 184, 185, 187-189, 
191, 192, 195, 197, 199, 203. 

Whitecliff Bay, Lower Bagshot Beds of, 
103; Barton Clay of, 119, 120; Bern- 
bridge Limestone of, 167-169 ; Bem- 
bridge Marls of, 170-173 ; Brackle- 
sham Beds of, 101, 103, 109-114, 116, 
117; fold in the strata of, 243 ; Headon 
Beds of, 142-144 ; Headon Hill Sands 
of, 123; London Clay of, 97-100; 
Osborne Beds of, 1.j7 ; Reading Beds 
of, 94, 95. 

Whitecroft, Carstone near, 56. 

Whitehayes, well at, 318. 

Whitehouse Farm, Hamstead Beds near, 
137. 

Whitwell, a source of the Yar, 221, 235 ; 
springs at, 65. 

Widdick Chine, Headon Beds of, 135, 
137, 138 ; tnfa at, 229, 230. 

Wilderness, Alluvium of the, 235. 

\V'iJkins, Dr. B. P., on the Hamstead 
Beds, 201. 

Wiltshire, overlap of Wealden Beds in, 
19. 

Winstone, Carstone near, 59 ; Sand- 
rock Series near, 46. 

Wolverton, Lower Greensand of, 41, 44. 

Woodvale, well at, 141, 315, 316. 

Woodward, Dr. H., on the " Insect 
limestone," 176-178. 

Woolvertoo, Bembridge Marls near, 174. 

Woolwich Beds, flora of the, 106, 107. 

Wootton Bridge, Bembridge Marls n(!ar, 
175; gravel at, 216; Hamstead Beds 
near, 174. 

Wootton Creek, an old valley, 213 ; 
Bembridge Limestone of, 166 ; brick- 
earth of, 222. 

Wootton, gravel near, 214 ; Hamstead 
Beds of, 184, 192, 201-206 ; wells at, 
316-318. 

Wroxall, a source of the Yar at, 221, 
235; brick-pits near, 251; Carstone 
at, 58 ; Gault near, 64 ; springs at, 65 ; 
Upper Greensand near, 72. 

Wydcombe, Carstone at, 58 ; Sand-rook 
Series at, 45 ; springs at, 65. 



Yafford, Lower Greensand of, 41. 

Yar (eastern), Alluvium of the, 235 ; 
blown sand of, 237 ; change in the 
course of, 218, 219 ; Lower Greensand 
of the valley of, 45, 47 ; old tributaries 
of, 248 ; terraces of, 216-222. 

Yar (western). Alluvium of the, 228, 
230-235 ; blown sand of, 237 ; old 
sources of, 223, 230, 235 ; old tribu- 
taries of, 248 ; valley-deposits of, 223- 
228. 
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Yarbridtje, Chalk at, 88 ; Chloritic ^larl 
at, 72; ^rvavel near, 219; Lowcv 
Greunsana of, 44 ; Upper Greeusand 
at, 72. 

Yarmouth, Bembridge Limestone of, 
163 ; Bembridge Marls near, 180-1 82 ; 
clay-ironstone at, 2 J2 ; Hamstciul 
Beds of, 184, 196, 199. 

Yaverland, IG, 1" ; Upper Greenland at, 



York's Farm, tufa at, 230, 



Zerena ship-way, Bembridge Marls iu 

the, 175., 
Zones in the Chalk, 92, 93 ; in the 

Gault, 6.5 ; in the Upper Greensand, 

66, 67, 79, 80. 
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Greai Jc red. rrmrls. 



days fdhsaire aitii sparingly fossHi/hviLt /. 



Iffuta band -: great d^s and, tvhite, sheR-nuirls: 

Melarda faaciata,Cia±dmnn inomatiim.C.Sedgpnckii.Mya. 



t lin^s afiroTLstane -nodulAs. 



Obscure (soft Zoamy days ?} 



Kanatzira, hed i caj^onaceaus day, fuR of Cyreaa eemistrialQ.. 
and IKemtiliira. papa'. iiL£i7B;?d]7oliia..Ceritlmini,Cyclaa. 



Green. cLays. irith, P ttTiifH T" iTJ unntrtin- a ftji, tfi^ upper 
part I, MeLaxLOpsis cariaa±a„ 



[ Black band : black day.fiJl af^ain^Da. laita.-, 

I Unio at (A^ base- 

Green nxarls frith root-like TnarkJitan. 




I' . f 




Vantffotedjdlotr eCj hnrmn. Cu^ foixajiondify san^) lines 
of sSiceaus am/r^ionj: no fossUs 

FaU Shales Sk a^handyafanuTetijons wiA, Eghidina Igita. Ire. 
lead, fvlouied Clays, laminated, abtrye Apaler bdow Kilinttnw l*aila. 
u/id. a. lar^e species; " yiBJjmn^ tcin^cifnrmt^-, MriaTna -Oirnlismiia.: 
Esh; Cyrenanmr 

Tan^atxd.maj'^ CLw .■ ruantrous bands ^ KihiriTiia lenla . 
ftiZe bhdsli Sands •£ sandy Oays; H"!""'" turn lis BinLe,,- 

M»^JUl"J"n»*''ai*'"""'i': P a>n<Hiia 1fTitH.;TiaIl: Seedfl. 

Sandy ZimesOrte, soin'tinies passing atio iiiaii: Cyrrna. transveraa.fLara'Wigiita; 
Qai0;BuUiiULa Wnr p hf-na- A..hahng i-AnfflliiTii-TJmma-lfingar jita-'fahidinal rMtaiSUlaina.'.i. 
Sed Mails tridurut fossUs. 
JJjfe blue laitaiuOed fcoi^ (Xay, >*ith mires ar'Rsix; Jt a rew jtebbles . 



TariegaJai rvd i: Grvtn iruuls, coiiiai/una sh^ltt traces or' (^yrcna. . 



Tiutk' (TtiraQaintarassaiiis) „ ■. „ , ,. , 

uajrs widiwhuish ttre-iks : Keisaiapaia xa&nbrrniE; Yt\ rnitma- jjgnta. . 
Serpula, band Melaniji coatala. I_ 

dy.'C^rena ac^inislriala , C .piilcliraiC.olKrvala;C.olitiisai Ct!iilliiiuinnjil.ihile . | 
Iku^ shidY Oaj. (.ni'iiii BCDiiatriata. 

Crrai .tiuuh hols: OstrcaVccieaais ; OjfliaeaiiinrassaJa ; Hjtihu iSnaila 
LaininaTal tK/utf^fiw. CTrena.«cmisTruil'i.;CCTiiJiiiuii? 
liiradslLiiialit, inrfi Uius ur' white avurvOunt ut me Iowa- part. 

[i]Ii;enluii^cala:n.inarbisdLscu3; Hdizocchisi 
-^%)ljulDid/.'a; Cbaratnbcixuliita. i C^ftidiri 




za 



BA5fS 



Ecadon EjR Sands 




SURVEY OF ENGLAND 



W A L E S. 



TlatfJ 



b paler h^OTir. £ilhidiiUL Ifula. 




€>/7?A^i66^z'e /ei 



ISLE OF WBCHT. 



!E SERIES 



O) 



By Edw^Forb&s, F.R.S.&cAo. and R W. Bristow. F.R.S. 
with oddiliorLS ^. corrections bv Clement Reid. F.L.S.J.G.S. 



s a- HA: *: d riw/MiUv. 



r di^it tnuet ari^ytKna.. 



Scale 40 fret to an inA . 









COLWELl it Tcnpjixrit 



HEAD ox Hil l. 




t Paln^ma lenLa.- 




--'-=■—=-=■-=> 



adiU '^"^■«^ Tfnqi »-a1rTnfna/-jTM -R«ti 



llmnbutied, d^iys^lavo's erf^tKaxaaarrA ^i^^ana.. 

lamia 2 sp-Ksa £caJefi; SerpoLv i:>n 'lAf 






d»- Cvroia., CocnfaioxiL^CLKra- 



efmarai£ sh^B^; FsasnuobiA 



Au.x'iruh hard hands} hrvwmA tibore,widtiA. iwfiTBvl^fmiA iininEaxa.j (^coia. """"""*°; 
C- t^txTTala. Jbc- SerpnLt; FatanLWiya: Mdamyi* fnsifcininj- 

H.^lM)Ba;H.c>ii^ltali>s;H.occtasa;Biibiiiiu em^gna; AdiatmagoCTdlaiA;IHqxapudgatlaia; 




SliiLsh 3an^ X: jtuap' Qar^; FossOji Cjiena. oborsia.. 



£eiS:bluc3LaiSj wit/i lines ofnodulor eon^tbam o 
lumstane in wiadt fossils occur rrmrffTyrff]- 



W 



Parle ijrn-S)taldi^.~.. ,, _. 

Jrcnsiinte. hand niu OT'llelaDopsis . 
I}ar1c ifnn- Slmles trilJt (TUJheti .sftellt. 



e eaitre.y'bist^cXA, fiah., Cjpnd^- 



C- luusnlcala, . Q 




SeddiJi Ji blutslv darc} Maiii widi.ffrrmiA n^^iUxx caTttauurut Jielli. 

Tmqruents cr Tiirfts ; IjonLca Lmfi&cfaA j- Paln^fna ^loboloidirt - 

Jjaric biii^ O^r ridi frrviijjifiom ^x^^arm handx cimXnuuna iint\-^l%'fj ■ F^Jt'^Ti^lrn^a; 

Sandi bail, areaiL:1i llofj A <p^Y Shaler willi "hrokaithdli if- voo3 CJahuSina IedIa ahort) 

l^nnf/itnl Sands va/i tiorry jtrraia. MAxttopnu &isifannis;C;Taia. polclira.'. Cjr^na. dbaraijL. 

Ciiudth (l/ns t.^nAs rrtnrdrd in piatxs irufi ururaires ^ htmbur. 
C^dddum tTixonanmi I Cjrvna dboraza. . . Falnitiaa an^aloa. 



± 




jAiacttcne . 



BLiiA.-vd3inr tpurphrh t/vmnatfJ . 
carhtTnacKouj Shnles: IVABSUMuyd- 



Lt^ 



r 



Winy imwrn..- 



(To^^ with sandy patdicf- Potamomva 

S^tA^ ayrrip<2^t, jral^ ,ft ^.i usn ydlmr SnrtA.-- 

Cf^an da rev t<ejj abounduui m Cvnina tAxn'ataA; Udania nmncaLa. . 
t'rmujiiiinis am/rrtUfiLS.VrhHsruA'cs cin(;uiE^Melania.niiiric<ita; Cm^na obovata.. 
Hluitlt iirom (lav< Poliunid^-s cnicniBiC»rfflia-6baraia:SCTilirui.';0slrca_ 
J.iifiuti:s ft: .'ijnd£.Vaimia<ic% aannslkc.^crrunii-.lAiiBmtpsib. 
TEStSBED./ViTuJTirft iljy ndi<^m/irmit^td}i:.abankafOTsta-/ (WMirtnl/lethtd^yuss.Ostre&vAata.. 

C»ih'Tc-a iu'-rasKai^^CiH^ila ontJiilaLa.^ J^urula. I'm'l'g Awb . Sancn 5 Kp: bulla -s|» TeUtnA ^ sp. "T: 
San^iaaxAsji^-.^AaimAnanciiis: Kusus.DurcEiVoliiui spmoKA; Cantcjl^na '1 -rp; riL-crotuTiia 2 b]i ~ 

faneaatalt riry ran/Mc Sands •( Oars fidi a firruauiiyus hand m tile ~ 

-rjirrr ■OiJii'ji . "MiOania mtini-.-na -.VriitTmAH dacXtXS Sx. -~: 

J laric blue satidj Qa\. bands i>f ~ Oyrcn^ c>b<7Tat£i;Kcntiiia concsTa,Mf3iini:^5isfii«Tfa>niiu. ^ 

HJatish sanAr Oat, tndi /nisfud. Ijntnxa . ~~ 

f iiafttiinr -li-iwtniff Inrt^icf^itl. j-jmrf»f ;Planfii4>ir» cAitusiLs.P li-ns : Falodioa , Chara'HVi^ilii. '^ 

Ifhitisil 0,rr passing inotjjrruxtofifiimdted LmuuFX ihtrntles laar tiirlop X sostt/rfA Prthidina! 
ULasmtlajJi, Gay.wiA. Pahidhii:Soedj XrnioSolanari. '"''*■- Turdp bones)" 

fiajiliih ifrcf aahonaaxiuf lamiriw.aT^in'i'tJA^ tnariaiujs . ^wi1g-PifT in<ina , Mfl:^pi;t ''ascandciLdesj 
lirown Ted. t qr^ Qa^s & Sands.mdi saans fv'Y: 



Inmiza prramidalLs 
.£Ea/ eanartu>nart. ^^nd,. wtdi l^Urular I " ftiafftrniis 

BtfY- Btnfc .hRi^. hri^yfOow jroipeg IjlanortMS roi'mrfnuis 



C\Tnia (Tr^lariifrimns 






Dari: ^rci- Smi^s hands cff' hhrah-cs.Yo^iODanin'piBi^. 
Llfiniu-'Sindnrs. 

Girb-vuicroiii, .'viiiils A- fTiii-j-. Folauioiava.faladnia '-svvn'ir. 

Crcfish Saul i anvn Ojiv CyrciLa piilrJiai..B3taiuaiiiTBjpl3Uii .^ 

Xinief&'/t^JVlbjauim'a <« Ar-Z-.H^noLlas tTinmjJii.'^nt ■ T-imna-a Ir^-n^ci-ata ,T jm-.miiJlaKgjT ^nli-jta -~. 

£reen liiy^^Muis 'alHiiid rrr' ,Hrajii-nal hiyvrri-aXaanx^inJjf neurone, \JjAiiKa'\annBc^t^iRiCDaAMy^ 
JmptrfrdXimf^nne.triifi ijitirrepuia'-han,l i-r iiard sandyMarlaiviK . 'yahtAmt Vnfa j PotamoflTfai 
Limt anrr S.iruLirUit ¥iAaiiyainsti atdi/^ hi^e. f' in., ifrven iLirl al'c-re 






r:s 



Tmit/jri^'(TTT0( Jiaris X: thus .tridiffaijnoTinl YiihiAnjt.i: hinds o 

JJahttfrn .Sand .vnAO^n Mali initpp. 

idtptHatLiniiesb'ne attot-i tirren llavs wenthtrin/j hrmm 
becornuui roner^onar^- A inareMufh- hdow. 
Greaufh Sivids,ila>-s,JtHaris. 

JSLfw Sandf 



' Satsnuniiya bebnT . 



oc* of' ■die' underlying cLit-FuH ot 
tiei«a.CaTdil:a-.Fasns7bmta^>tc. 
'D^Potaiiiaiu^ pl^mL, 



fffttdrm Hi77 Stinds t 



Graf t-whiU tlau.Ontaio.SAflinaBrrtt gre^ria. 

lOa^iTi^iiTttiu)' .^laidM patting into amirttumary S: ntSatxnuMLunesfxme.widi.'OatiaamA lines of 
*^EiEfle-egtfa'n<T^K'n»;Hdff rfLVb«aii;H.anq4iaLh»*;BnlniiD« ^D5iticaB-,Pi5>aperdentato,;CTclotn: 



WliiaA/paxMinij OtD niS: MueQtnlr, vidi oeeasional hard hands 

■ i]farqiBaeA?wtXsmrstane : tla'dte fioDcs . 



Jn ■ffte wncretiijns a 






Fant^inoits t naduLar hand- 

Qrrv'(]avs .t- .ihnJj-t- V-AnAtna ■ MJartfycii -TWJjmla J- Carfaobi- 

J3Lnr/vi JE 6b(c sandr Oa^'s. 



Ccaurebonarv IxmesliTne , widi sditr-oits ns>dules , sometimes ff hstge size 
r JTo/ T^zn^ ahtvtst disappears rufrthtrards } I'os.iiLs sairci^-\snnuKa-'\tMi^iAcn%A'f 

&v0iuA triule aiicareout Clay. 
San^'faru^aurus band . 

£lue^^31/nr CLurs ^Maria passing into ijrcv ^3tidc*,iridi aiishrd FabidiaA.Jt Potonuniiya ^:«gaz 



.^nfixuu/.-Piiludiiui.; Tarityaied Qirrs tnd\ 'Faaincinrra.iCipeaaSy inlhrlmfo-part: Serpula. 
^rvHti Ir gnem i7/iys:l3elmiap^3GiMiftma& -Cyr^OM libavata.. 
Qaimnaaed/ls, fOTldr Jt- ruhldr I,inie-st^ne . 

BluiA^IU/plcih <7a>'spassintiinii>Zime^one:lMinirjpsia cariiuila.;liiiimse&lfla.fi«cata. 

JJmestnnia.eangia^inplaoes;rruoyAdlt,ar in Limestone abovf . 

Compart Sandx earbaiiaceous at base. Serpu^ntrrnait/The Shrlls imitA. hrol^m in Ote Inira- part^ 
JJbie ^ifrtxn CItnts ftdLefiaavahres.. Potaii^idf^TeiilDcosiu;P.c<aicanis:F.cnicTns;Oirai3.oborHU^-cJ 
JSLiy Sand^hijnitt, handr tflayiiMssmAt^ ^ 

Bliiish qrrm Cliirt: b^rut/is; fossils feir\^r*siA oLomta. ; OslTi>a ■scattrredj 

TEST7 S BED..Biur^Twn thivwn Oars .Orsta-'beds idKiut 5 f^ fivm&ie top : fossils dii^ffy 
m (fu middle £ Lnrfr past; oaasionnl flintptNda .Otiziea. ; Cjrvna. obijTKta.; Crtfaeiv^a. in- 
— ^rassaln^SatLCa. <ln<resEa.;AimE{sin.B]^Mi3aziLa.. 



Oven (Jars X- irony Sands, triSi Tnudvaaiboi 
hnredves Jt .coaiared laaralres: CTTsna. 



8w- f lignite} liands lidLof 
ala ; nantolu Inu.P. «nampJialiis HOW LEDGE UMESTOSZ- 



Iwk. huniiiated Sand . 
Sands A; days widi hijiulr. dr ca/iranstcemts 
. SossHs, far oi die uppa-part . 



I sovng carbonaeieoiis hand widt Seeds it UaiiTnlvcE. 
iJanaiOanaFy «andv limestone, sbdls nmch hrohai . 
Ct^een days Jb Sands, irony coruretions. frtf or no fossils. 

Grcai Sands ^mnZs of- Uanite veidi. fartupnom h,mdsiClovs;Tiol. 
ttde, Sands, hands of litjnite. 

Greoi- Clay carhanacoout at'basnCyT^aA.'^dLAMra.-,Tataaistia'!a.{Liniaipa ((nisiied ) 
(La- parting : Ijmestune. ver^ ^itdly in tiiciiiiddlejttantAii jaif anjJuIn c ■ Paliidiaa <ira^m^tti)\ 
Green Oa^s with purplish .drmJLc haa:Kxa Icm^&caTo.X-csaldataJ' 

SariAr Limestone slioly at bos*- ) 

' White AyeOMr Sand. ' 
Bbie fh^ ■^nAididlc sand*- hdUnri^abaBfai^^iCai&acaD . 
SaridrIirTtaanu^tdUmiidibrvheiv:yiaDai\Rsvacaa^hiibi&-.i':da^aii-,liainaa 

Sarhfy qreen (larrs widi Shdis. Pot^momnLi C^rena. crclAditiinujs. PotaiuulES laaiwuttaeeas.V. dmdi^E ' 
While Sandt.so'TieJuirda- h-aJs of^rtaiMart. 

Great Cbry. 
fanigirttnis band J inch . 



T.VXnwTT Senlpt. 
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